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PART  THE  FOURTH. 
CONCERNING  VEGETABLE  SUBSTANCES: 


INTRODUCTION. 


THE  mineral  bodies  upon  which  we  have 
hitherto  treated,  poflefs  no  life,  or  vital 
principle,  properly  fpeaking  ; neither  do  they 
exhibit  any  phenomena  dependant  upon  inter- 
nal organization.  The  cryftallization  affeded 
by  fubflances  of  this  kingdom,  appears  to  be 
exceedingly  different  from  the  organization  of 
Vot.  III.  B living 
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living  beings/  It  produces  no  advantage  to 
the  individual  ; and  at  mod  ferves  only  to  prove 
the  great  harmony  of  nature,  which  marks  its 
feveral  productions  with  confiant  and  inva- 
riable forms.  But  the  organization  of  vege- 
table and  animal  beings  difpofes  thofe  bodies 
in  fuch  a manner  as  is  refpeedively  the  mod 
proper  to  accomplifh  the  two  final  purpofes  of 
nature;  namely  the  fubfidence  and  reproduc- 
tion of  the  individual.* 

It  cannot  be  denied  that  vegetables  are  en- 
dued with  a principle  of  irritability,  which  de- 
velops in  them  both  fenfation  and  motion; 
the  motion  is  fo  evident  in  certain  plants,  that 
it  may  be  produced  at  pleafure,  as  in  the  fenfi- 
tive  plant,  the  damina  of  the  opuntia,  &c.  The 
plants  which  follow  the  courfe  of  the  fun  ; thofe 
which  in  hot-houfes  incline  towards  the  aper- 
tures that  admit  the  light;  other  plants  which 
contrail  and  fhut  up  by  the  punedure  of  an  in- 
feed;  thofe  whofe  roots  turn  out  of  their  direcd 
or  original  courfe  to  plunge  themfelves  into  a 
favourable  foil,  or  water — have  not  thefe  a de- 
gree of  fenfation  of  touch  which  may  be  com- 

i * i ^ 

a 

* For  the  development  of  thefe  principles,  fee  La  Thefe 
fur  l’Analyfe  Vegetal,  fupported  at  the  fchools  of  Montpellier 
by  my  fcholar  and  friend,  M.  Riche, 
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pared  to  the  fenfibility  of  animals?  The  dif- 
ference of  the  fecretions  in  various  organs, 
fuppofes  a difference  in  the  irritability  of  each 
refpeCtive  part. 

The  reproduction  of  vegetables  is  effeCled 
in  the  fame  manner  as  that  of  animals;  and 
modern  botanifts  have  fupported  the  compa- 
rifon  between  thefe  two  functions  in  the  mod 
happy  and  conclufive  manner. 

Vegetables  are  nourifhed  with  air  in  the 
fame  manner  as  infeCis.  This  aliment  is  even 
of  indifpenfable  neceffity,  for  without  it  the 
plant  at  laft  perifhes  ; though  the  air  which 
this  order  of  beings  requires,  is  neither  of  the 
fame  purity  nor  of  the  fame  kind. 

The  great  difference  which  exifts  between 
vegetables  and  animals  is,  that  the  latter  in  ge- 
neral are  capable  of  conveying  themfelves  from 
place  to  place,  in  fearch  of  nourifhment  ; 
whereas  vegetables,  being  fixed  in  the  fame 
place,  are  obliged  to  take  up  in  their  own  vi- 
cinity all  fuch  matters  as  are  capable  of  nou- 
rifhing  them:  and  nature  has  provided  them 
with  leaves,  to  extraCl  from  the  atmofphere  the 
air  and  water  of  which  they  have  need;  while 
their  roots  extend  to  a diflance  in  the  earth,  to 
take  firm  hold,  as  well  as  to  receive  other  nu- 
tritive principles. 

JB  2 
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If  we  attend  more  minutely  to  the  character 
of  animals,  we  fhall  perceive  that  nature  de- 
scends by  imperceptible  degrees  from  animals 
of  the  moil  complicated  organization  to  vege- 
tables ; and  we  fhall  find  it  difficult  to  deter- 

A 

mine  where  one  kingdom  terminates,  and  the 
other  begins.  Chemical  analyfis  is  capable  of 
marking  the  limits  between  thefe  kingdoms  in 
an  imperfect  manner.  For  a long  time  it  was 
pretended  that  animal  fubftances  poffeffed  the 
exclufive  property  of  affording  ammoniac,  or 
the  volatile  alkali  ; but  it  is  at  prefent  well 
known  that  certain  plants  likewife  afford  it. 
We  may  in  ftriftnefs  confider  a vegetable  as  a 
being  that  participates  in  the  laws  of  animal  life, 
but  in  a lefs  degree  than  the  animal  itfelf. 

The  difference  which  has  been  effablifhed 
between  the  vegetable  and  the  mineral  king- 
doms, is  much  more  ftriking.  We  may  con- 
fider this  laft  as  a mafs  deprived  of  organiza- 
tion, and  almoft  in  an  elementary  ftate  ; receiv- 
ing no  modifications  or  changes  but  by  the 
impreffion  of  external  objects  ; capable  of  en- 
tering into  combinations;  of  changing  its  na- 
ture; and  of  re-appearing,  or  being  reproduced 
with  its  original  properties,  at  the  pleafure  of 
the  chemiff.  The  other  kingdom,  on  the  con- 
trary, being  endued  with  a particular  life, which 

inceffantly 
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inceffantly  modifies  the  impreffion  of  external 
objedls,  decompofing  them, and  changing  their 
nature,  exhibits  to  us  a feries  of  functions  re- 
gular throughout,  and  almoft  all  of  them  inex- 
plicable; and  when  the  chemifi  has  fucceeded 
in  depriving  thefe  bodies  of  their  organization, 
and  feparating  their  principles,  he  finds  it  be- 
yond his  power  to  reproduce  it  by  any  re-union 
of  the  fame  principles. 

In  the  mineral  kingdom,  we  are  juftified  in 
referring  all  the  phenomena  to  the  adlion  of  ex- 
ternal bodies;  and  forces  purely  phyfical,  or  the 
limple  laws  of  affinity,  afford  deductions  fuffi- 
cientto  account  for  all  its  metamorphofes.  In 
the  vegetable  kingdom,  on  the  contrary,  we 
are  compelled  to  acknowledge  an  internal  force 
which  performs  every  thing,  governs  all  the 
proceffes,  and  fubjedls  to  its  defigns  thofe 
agents  which  have  an  abfolute  empire  over  the 
mineral  kingdom. 

The  mineral  poffeffes  no  evident  life,  no  pe- 
riod which  may  be  confidered  as  the  term  of  its 
perfection;  becaufe  its  various  fiâtes  are  always 
relative  to  the  purpofes  to  which  we  intend  to 
apply  it.  It  does  not  appear  either  to  grow  or 
to  be  reproduced  : at  moff  it  changes  its  form, 
but  never  by  any  internal  determination;  this 
is  always  the  mere  phyfical  effedt  of  the  adlion 
of  external  objedls,  In  thofe  cafes  wherein  the 

mineral 
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mineral  exhibits  marks  of  increafe  or  vegeta- 
tion, it  is  by  the  fucceffive  application  of  fimi- 
lar  materials  worn  and  tranfported  by  the  wa- 
ters. In  thefe  apparent  vegetations  we  per- 
ceive neither  elaboration  nor  defign  : the  law 
of  affinities  ever  preiides  in  thefe  arrangements  ; 

t 

and  this  law  is  the  law  of  bodies  void  of  life. 

It  is  not  therefore  furprifing  that  the  che- 
mical analyfis  fhould  have  made  lefs  progrefs 
in  the  vegetable  than  in  the  mineral  king- 
dom, for  it  becomes  more  difficult  in  propor- 
tion as  the  functions  are  complicated  ; and  in 
the  vegetable  kingdom  the  conflituent  parts 
are  more  numerous,  at  the  fame  time  that  they 
are  lefs  eafily  didinguifhed  by  charaderiftic 

t 

properties  ; and  the  methods  of  analyfis  hi- 
therto employed  are  all  impelled  ; not  to 
mention  that  the  proceedings  of  chemifts  have 
likewife  been  conduced  upon  an  erroneous 
principle. 

All  plants  have  hitherto  been  analyfed  either 
by  fire  or  by  mcnilruums.  1 he  fird  of  thefe 
methods  is  very  uncertain;  for  the  adion  ot 
fire  decompofes  combined  bodies,  alters  their 
principles,  forms  new  bodies  by  the  combina- 
tion of  thefe  feparate  elements,  and  extrads 
nearly  the  fame  principles  from  very  different 
fubftances.  Long  experience  has  fhewn  the  im- 
perfection 


the  Vegetable  K i ngdom . 7 

perfection  of  this  method.  Meffrs.  Dodart, 
Bourdelin,  Tournefort,  and  Boulduc,  have  dif- 
tilled  more  than  fourteen  hundred  plants;  and 
it  was  from  the  refults  of  fo  extenflve  a work 
that  Homberg  deduced  fufficient  reafons  to 
conclude  that  this  method  is  erroneous.  As  a 
proof  of  his  alfertion,  he  quotes  the  analyfis  of 
cabbage  and  hemloc,  which  afforded  the  fame 
principles  by  diftillation. 

The  method  by  menffruums  is  fomewhaï 
more  accurate,  becaufe  it  does  not  change  the 
nature  of  the  products:  it  has  been  even  of 
greater  advantage  to  medicine,  by  affording 
methods  of  feparating  the  medicinal  principle 
from  certain  vegetables.  It  has  alfo  afforded 
its  afliftance  to  extract  other  principles  in  all 
their  purity,  which  are  ufeful  in  the  arts,  or  for 
the  purpofes  of  life;  and  it  has  given  us  more 
inftrudtion  concerning  the  nature  of  vegetable 
principles.  But  we  cannot  confine  ourfelves  to 
this  fingle  method  in  the  analyfis  of  plants  ; and 
a confiderable  fhare  of  genius  is  required  in 
the  chemift,  to  vary  his  procefs  according  to 
the  nature  of  the  vegetable,  and  the  character 
of  the  principle  he  is  defirous  of  extracting. 

A reproach  of  confiderable  weight  may  be 
urged  againft  moft  of  the  chemifts  who  have 
written  upon  the  vegetable  analyfis:  it  is,  that 
1 they 
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they  have  followed  no  order  in  their  proceed- 
ings, nor  attended  to  any  regular  dillribution 
of  the  faCts.  They  have  confined  themfelvcs  to 
indicate  proceffes  for  extracting  fuch  or  fuch 
fubflances,  without  connecting  the  whole  with 
any  fyftem  founded  either  on  the  methods  of 
operating,  on  the  nature  of  the  products,  or  on 
the  proceedings  followed  by  nature  in  its  own 
operations.  I confefs  that,  if  a difquilition  on 
the  vegetable  analyfis  were  to  be  confined  to 
the  proceffes  neceffary  to  be  known  in  extract- 
ing the  feveral  fubftances,  the  fyftem  of  order 
and  of  method  which  I propofe  would  be  ufe- 
lefs  ; but  if  it  be  an  object:  to  know  the  opera- 
tion of  nature,  and  to  furvey  the  vegetable 
kingdom  like  a philofopher,  a naturalift,  and  a 
chemift,  it  is  neceffary  to  infpeCt  the  operations 
of  nature  herfelf  among  vegetables,  and  to  fol- 
low as  much  as  pofftble  a plan  which  fhall  ren- 
der us  acquainted  with  the  plant  under  all 
thefe  points  of  view  : that  which  I have  adopted 
appears  to  me  to  anfwer  that  purpofe. 

We  fhall  begin  by  exhibiting  a curfory  ac- 
count of  the  vegetable  ftruCture,  in  order  that 
we  may  become  better  acquainted  with  the 
connection  between  its  organization  and  the 
principles  which  we  fhall  extract. 

In  the  fécond  place  we  fhall  attend  to  the 

develop- 
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development  and  increafe  of  the  vegetable. 
With  this  intention  we  (hall  fhew  the  various 
principles  which  ferve  for  its  nourifhment; 
and  we  {hall  follow  their  alterations  in  the  ve- 
getable ceconomy  as  much  as  we  are  enabled  to 
do.  We  fhall  therefore  of  confequence  examine 
the  influence  of  the  air,  the  foil,  the  light,  &c. 

In  the  third  place  we  {hall  examine  the  re- 
fults  of  the  work  of  organization  upon  elemen- 
tary fubftances;  and  for  that  purpofe  we  {hall 
teach  the  method  of  diftinguifhing  the  feveral 
conftituent  principles  of  vegetables  ; taking 
care  to  proceed  in  this  examination  according 
to  that  method  w hich  nature  herfelf  points  out. 

Thus  we  fhall  begin  with  the  analyfis  of  fuch 
products  as  we  can  extract  without  deftroying 
the  organization  of  the  plant,  and  wrhich  are 
exhibited  in  a naked  ftate  by  that  organization  : 
fuch  as  the  mucilage,  the  gums,  the  oils,  the 
refins,  the  gum  re.fi ns,  &c.  We  fhall  in  the 
next  place  analyfe  fuch  principles  as  cannot  be 
collected  but  by  deftroying  the  organization  of 
the  plant;  fuch  as  the  fecula,  the  glutinous 
part,  the  fugar,  the  acids,  the  alkalis,  the  neu-^ 
tral  faits,  the  colouring  principles,  the  extrac- 
tive matter,  iron,  gold,  manganefe,  fulphur,&c. 

We  fhall  likewife  attend  to  the  prolific  hu- 
mours of  vegetables  ; that  is  to  fay,  the  exami- 
nation 
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nation  of  fuch  fubftances  as,  though  neceffarv 
to  life,  are  urged  outwards  to  anfwer  certain 
functions  : the  pollen  and  honey  are  of  this 
kind. 

We  fhall  afterwards  examine  the  humours 
which  evaporate  and  efcape  by  tranfpiration  ; 
fuch  as  oxigenous  gas,  the  aqueous  principle, 
the  aroma,  or  odorant  principle,  &c. 

And  in  the  laft  place  we  fhall  fhew  the  alter- 
ations to  which  vegetables  are  fubjeâed  after 
death.  In  order  to  proceed  with  regularity 
in  a queftion  of  fuch  great  importance,  we  fhall 
fucceflively  examine  the  a&ion  of  heat,  of  the 
air,  and  of  water,  upon  the  vegetable,  whether 
they  a<5t  feparately  or  together.  This  proceed- 
ing will  render  us  acquainted  with  all  the  phe- 
nomena exhibited  by  vegetables  in  their  de- 
eompofition. 
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SEC- 


parts  of  Vegetables « 


IX 


SECTION  L. 


Concerning  the  Structure  of  Vegetables, 


EVERY  vegetable  exhibits  in  its  ftruc- 
ture.  i.  A fibrous  and  hard  mechanifm, 
which  fupports  ail  the  other  organs,  determines 
the  direction,  and  gives  the  proper  folidity  to 
the  feveral  plants  and  their  parts.  2.  A cellu- 
lar tiflue,  which  accompanies  all  the  veflels, 
envelops  all  the  fibres,  contorts  itfelf  in  athou- 
fand  ways,  and  every  where  forms  coverings 
and  a net-work  which  conned:  all  the  parts, 
and  eftablilh  an  admirable  communication  be- 
tween them.  We  fhall  defcribe  the  feveral 
parts  of  plants  in  a very  concife  manner,  and 
fhall  confine  ourfelves  to  the  explanation  and 
defcription  of  fuch  organs  as  mu  ft  neceflarily 
be  known  with  accuracy,  before  we  can  pro- 
ceed to  the  analyfis  of  plants. 


ART  I- 
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/ ARTICLE  I. 

Concerning  the  Bark. 

The  bark  is  the  external  covering  of  plants  : 
its  prolongations  or  extenfions  cover  all  the 
parts  which  compofe  the  vegetable.  We  may 
r diftinguifh  three  particular  tunics,  which  may 
be  feparately  detached  and  obferved  ; the  epi- 
dermis, the  cellular  tiffue,  and  the  cortical 
coatings. 

i.  The  epidermis  is  a thin  membrane, 
formed  of  fibres  that  crofs  each  other  in  every 
direction  : its  texture  is  fometimes  fo  thin,  that 
the  dire&ion  of  its  fibres  may  be  feen  by  hold- 
ing it  againft  the  light.  This  membrane  is 
ealily  detached  from  the  bark  when  the  plant 
is  in  a vigorous  hate  ; and  when  it  is  dried  the 
reparation  may  be  effected  by  fteeping  it  in 
water.  When  the  epidermis  of  a plant  is  de- 
flroyed,  it  grows  again  ; but  is  then  more 
firongly  adherent  to  the  reft  of  the  bark,  fo  as 
to  form  a kind  of  cicatrice. 

This  epidermis  appears  to  be  intended  by 
nature  to  modify  the  impreflions  of  external 
objects  upon  the  vegetable  ; to  furnifh  a great 
number  of  pores,  which  tranfmit  or  throw  off 

the 
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the  excretory  produces  of  vegetation  ; to  pro- 
tect the  laft  or  extreme  ramification  of  the 
aerial  or  aqueous  vefiels,  which  extrad:  out  of 
the  air  fuch  fluids  as  are  neceffary  for  the  in- 
creafe  of  the  vegetable;  and  to  cover  the  cel- 
lular organ,  which  contains  the  principal  vef- 
fels,  and  thcfe  glands  in  which  the  feveral  fluids 
are  diverted  and  elaborated. 

2.  The  cellular  coating  forms  the  fécond 
part  of  the  bark.  Its  texture  conflits  of  ve- 
ficles  and  utricles,  fo  very  numerous,  and  fo 
clofe  together,  as  to  form  a continued  coating. 
It  is  among  thefe  glands  that  the  work  of  di- 
geftion  appears  to  be  performed  ; and  the  pro- 
dud  of  this  elaboration  is  afterwards  conveyed 
through  the  whole  vegetable,  by  vefiels  propa- 
gated through  all  its  parts  and  communica- 
tions; even  with  the  medullary  fubflance  or 
pith,  by  conduits  that  pafs  through  the  body 
of  the  tree,  eroding  the  ligneous  ftrata.  In  this 
net-work  it  is  that  the  colouring  matter  of  ve- 
getables is  developed  : the  light  which  pene- 
trates the  epidermis  concurs  in  enlivening  the 
colour:  here  likewife  it  is  that  oils  and  refins 
are  formed,  by  the  decompofition  of  water  and 
the  carbonic  acid;  and  laflly  it  is  from  this  re- 
ticular fubftance  that  thofe  various  produds 
of  the  organization  are  thrown  off  or  excluded, 

which 
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which  may  be  conhdered  as  the  faeces  of  the 
vegetable  digeftion. 

3*  The  coatings  which  lie  between  the  ex- 
ternal covering  and  the  wood  or  body  of  the 
vegetable,  and  may  be  called  the  cortical  coat- 
ings, are  formed  of  laminae  which  themfelves 
confift  of  the  re-union  of  the  common,  proper, 
and  air-veffels  of  the  plant.  The  velfels  are 
not  extended  length  wife  along  the  item,  but 
are  curved  in  various  directions,  and  leave 
openings  or  mefhes  between  them,  which  are 
filled  by  the  cellular  matter  itfelf.  Nothing 
more  is  neceffary  to  fhew  the  organization, 
than  to  macerate  thefe  coatings  in  water,  which 
deftroys  the  cellular  fubftances,  and  leaves  the 
net-work  uncovered.*  The  cortical  coverings 
are  eafily  detached  from  each  other;  and  it  is 
from  their  grofs  refemblance  to  the  leaves  of  a 
book,  that  they  have  been  called  liber.  In  pro- 
portion as  thefe  coatings  approach  the  ligneous 
body,  they  become  hard  ; and  at  length  form 
the  external  fofter  part  of  the  wood,  which 
workmen  call  the  fap. 

The  bark  is  the  moil  ellential  part  of  the  ve- 
getable, by  means  of  which  the  principal  func- 

* This  is  moft  particularly  feen  in  the  arbre  à dentelle , 
when  the  plant  has  been  macerated  in  water. 
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tions  of  life,  fuch  as  nutrition,  digeftion,  the 
fecretions,  &c.  are  performed.  All  plants,  and 
particularly  thofe  which  are  hollow  within,  and 
whofe  produces  are  totally  changed  by  covering 
them  with  a different  bark,  prove  evidently 
that  the  digeftive  force  eminently  refides  in  this 
part.  The  ligneous  part  is  fo  far  from  being 
effential,  that  many  plants  are  without  it,  fuch 
as  the  gramineous  and  the  arundinaceous,  and 
all  plants  that  are  hollow  within.  Graffes,  pro- 
perly fpeaking,  have  only  the  cortical  part. 
We  often  fee  plants  internally  rotten,  but  kept 
in  vigour  by  the  good  lfatc  of  their  bark. 

ARTICLE  II. 

Concerning  the  Ligneous  Texture. 

Beneath  the  bark  there  is  a folid  fubflance, 
which  forms  the  trunk  of  trees,  and  appears  to 
be  ufually  compofed  of  concentric  layers.  The 
interior  coatings  or  rings  are  harder  than  the 
exterior  ; they  are  older,  and  of  a more  firm 
and  clofe  grain.  The  hardefl  of  thefe  form  the 
wood,  properly  fo  called,  while  the  fofter  ex- 
ternal rings  conftitute  the  fap.  We  may  con- 
lider  wood  as  being  formed  of  fibres,  more  or 
lefs  longitudinal,  connected  together  by  a cel- 
; lular 
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lular  tiffue,  interfperfed  with  veficles  com- 
municating  with  each  other;  which  diminifh 
gradually  towards  the  centre,  where  they  form 
the  pith.  The  pith  is  found  only  in  young 
branches  or  plants,  and  difappears  in  plants  of 
a certain  age. 

The  veficular  tifTue  bears  a great  analogy 
with  the  glandular  and  lymphatic  veffels  of  the 
human  body:  in  both,  the  conformation  and 
ufes  are  the  fame.  In  the  early  age  of  plants 
and  animals,  the  organs  have  a confiderable  ex- 
panfion,  becaufe  the  increafe  of  the  individual 
is  very  rapid  at  that  period.  But,  as  age  ad- 
vances,  the  veffels  become  obliterated  in  both 
kingdoms;  and  it  is  obferved  that,  in  the  white 
woods  and  fungi  which  abound  with  the  vefi- 
cular fubftance,  the  growth  is  alfo  very  rapid. 

A RTICLE  III. 

Concerning  the  Veffels. 

The  various  humours  of  vegetables  are  con- 
tained in  certain  appropriated  veffels,  in  which 
they  enjoy  a degree  of  motion  that  has  been 
compared  to  the  circulation  in  animals.  It  dif- 
fers from  it,  however;  becaufe  thefe  humours 
are  not  continually  kept  in  cquilibrio  in  the 

veffels 
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veffels  by  an  inherent  force,  but  receive  in  a 
more  evident  manner  the  impreffion  ol  exter- 
nal agents.  Light  and  heat  are  the  two  great 
caufes  which  determineand  modify  the  motion 
of  the  fluids  and  vegetables.  Thefe  agents 
caufe  the  fap  to  rife  into  the  various  parts, 
where  it  is  elaborated  in  a manner  correfpondent 
to  the  functions  of  each  ; but  it  is  not  obferved 
that  it  returns:  fo  that  the  acceffion  or  flux  of 
the  humours  in  vegetables  is  proved,  but  the 
reflux  does  not  appear  to  be  perceptible. 

Three  kinds  of  veffels  may  be  diftinguifhed 
in  vegetables  : the  common,  or  fap  veffels;  the 
proper  veffels;  and  the  air  veffels,  or  tracheae. 

1.  The  fap  veffels  convey  the  fap,  or  gene- 
ral humour,  from  which  all  the  others  are  de- 
rived. This  liquor  may  be  compared  to  the 
blood  in  animals.  Thefe  veffels  are  refervoirs 
from  which  the  feveral  organs  extra  Cl  the  dif- 
ferent juices,  and  elaborate  them  in  a proper 
manner. 

i'he  fap  veffels  chiefly  occupy  the  middle  of 
plants  and  trees.  They  rife  perpendicularly, 
though  with  deflexions  fidewrays,  fo  as  to  com- 
municate with  all  the  parts  of  the  vegetables 
They  convey  the  fap  into  the  utricles  ; whence 
it  is  taken  by  the  proper  veffels,  in  order  that  it 
may  be  duly  elaborated. 

2.  Each  organ  is  like  wife  provided  with 

Vol.  III.  C peculiar 
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peculiar  veffels,  to  feparate  the  various  juices 
and  to  preferve  them,  without  differing  them 
to  mix  with  the  general  mafs  of  humours. 
Thus  it  is  that  we  find  in  the  fame  vegetable, 
and  frequently  in  the  fame  organ, juices  of  dif- 
ferent natures,  and  greatly  differing  in  colour 
and  confidence. 

The  veffels,  whether  common  or  proper,  are 
retained  in  their  feveral  directions  by  the  ligne- 
ous fibres  ; they  are  every  where  furrounded  by 
the  cellular  tiffue;  they  open,  and  pour  their 
fluids  intotheglands,  into  the  cellular  tiffue,  and 
into  the  utricles, to  anfwer  the  various  fundlion3. 

The  utricles  are  fmail  veffels  or  repofftories 
w hich  contain  the  pith,  and  frequently  the  co- 
louring matter.  They  form  a kind  of  repofitory 
in  which  the  nutritive juice  of  the  plant  is  pre- 
fer ved,  and  whence  it  is  taken  on  occafion  ; in 
the  fame  manner  as  the  collection  of  marrow 
js  formed  in  the  internal  part  of  the  bones, 
whence  it  is  afterwards  extracted  when  the  ani- 
mal is  not  fufftciently  fupplied  with  nutriment. 

The  tracheæ,  or  air- veffels,  appear  to  be 
the  organs  of  refpiration,  or  rather  thofe  which 
receive  the  air,  and  facilitate  its  abforption  and 
decomposition.  They  are  called  tracheæ  on 
account  of  the  rcfemblancc  which  is  thought 
to  ex ili  between-  them  and  the  refpiratory  or- 
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gans  of  infers.  In  order  to  obferve  them,  a 
branch  of  a tree  is  taken  diffidently  young  to 
break  off  fhort  : after  having  cleared  away  the 
bark  without  touching  the  wood,  the  bough  is 
broken  by  drawing  the  two  extremities  in  op- 
polite  directions  ; the  tracheae  are  then  feen  in 
the  form  of  fmall  corkfcrews,  or  vefTels  turned 
in  a fpiral  direction*  It  is  generally  fuppofed 
that  the  large  pores  which  are  perceived  in  the 
tranfverfe  feddon  of  a plant,  viewed  in  a mi- 
crofcope  are  merely  air-veffels.  It  often  hap- 
pens that  the  fap  is  extravafated  in  the  cavity 
of  the  tracheae  ; and  they  appear  incapable  of 
ferving  any  other  purpofes  than  that  of  convey- 
ing the  air,  at  lead:  for  fome  time,  unlefs  a 
change  take  place  in  the  life  of  the  plant* 

ARTICLE  IV. 

Concerning  the  Glands. 

Small  protuberances  are  obferved  upon  va- 
rious parts  of  vegetables.  Thefe  are  glandular 
bodies,  whofe  form  is  prodigioudy  varied.  It 
is  more  particularly  upon  this  variation  of  form 
that  Mr.  Guettard  has  grounded  his  feVen  fpe- 
cies.  They  arealinoft  always  filled  with  a hu- 
mour, whofe  colour  and  nature  are  Angularly 
varied. 
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SECTION  II. 

Concerning  the  Nutritive  Principles  of  Ve- 
getables. 

IF  planrs  were  to  perform  no  other  aft  than 
that  of  pumping  the  nutritive  principles 
they  contain  out  of  the  earth;  if  they  did  not 
po fiefs  the  faculty  of  digefting,  afiimilating 

them, and  forming  different produfts, according 

* 

to  their  nature,  and  the  diverfity  of  their  organs; 
it  would  follow,as  a confequence,  thatweought 
to  find  in  the  earth  all  thofe  principles  which 
analyfis  exhibits  to  us  in  vegetables:  a conclu- 
lion  which  is  contradifted  by  the  fafts;  for  wc 
(hall  hereafter  prove,  that  the  production  of  ve- 
getable earth  is  an  effeft  of  the  organization  of 
plants,  and  that  it  owes  its  formation  to  them 
inflead  of  communicating  principles  ready 
formed  to  thofe  individuals.  Ii  it  were  true  that 
plants  did  nothing  but  extraft  their  component 
parts  out  of  the  earth,  thofe  plants  which  grow 
on  the  finie  foil  would  poflefs  the  fame  prin- 
ciples^!* at  lead  the  analogy  between  them  w ould 

be 
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be  very  great  ; whereas  we  find  plants  ol  very 
different  virtues  and  flavours  grow  and  flounfh 
befideeach  other.  In  addition  to  this  we  may 

• 4 

obferve,  that  fuch  plants  as  are  raifed  in  pure 
water — the  fat  plants,  which  grow  without  be- 
ing fixed  to  the  earth,  provided  they  are  placed 
in  a moil!  atmofphere — the  clafs  of  parafitical 
plants,  which  do  not  partake  of  the  properties 
of  thofe  which  ferve  to  fupport  them — prove 
that  a vegetable  does  not  derive  its  juices  from 
the  earth,  on  account  of  its  being  earth;  but 
that  it  polfdfes  an  internal  alterative  and  alfi- 
milating  power,  which  appropriates  to  each  in- 
dividual the  aliment  wrhich  is  fuitable  to  it,  at 
the  fame  time  that  it'  difpofes  and  combines 
that  aliment  to  form  certain  peculiar  principles. 
This  digeftive  virtue  will  appear  to  be  aftonifh- 
ingly  perfeft,  when  it  is  confidered  that  the 
nutriment  common  to  all  vegetables  is  very 
little  varied,  fince  we  know  only  of  the  water  and 
air  ; and  confequenrly  that  it  pofTefTes  the  power 
of  forming  very  different  produces  with  thele 
two  fimple  principles.  But  from  this  circum- 
flance,  that  the  nutritive  principles  of  plants  arc 
very  fimple,  it  muff  be  prefumed  that,  in  the 
various  refaits  of  digeftion,or  ( which  is  the  fame 
thing)  in  the  vegetable  folids  and  fluids,  there 
muff  be  the  greateft  analogy;  and  that  the  dif- 
ferences 
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fercnces  are  deducible  from  the  proportion  of 
the  principles,  and  their  more  or  lefs  perfect 
combination,  rather  than  from  their  variety. 
With  this  intention  we  fhall  carefully  ohlerve 
the  tranfition  from  one  principle  to  another; 
and  fhall  explain  the  art  of  reducing  them  all 
to  certain  elementary  or  primitive  fubftances, 
fuch  as  the  fibrous  matter,  mucilage,  &c. 


ARTICLE  L 

Concerning  Water,  as  a Nutritive  Principle  of 

Plants. 

Every  one  knows  that  a plant  cannot  vege- 
tate without  the  afiifiance  of  water  : but  it  is 
not  fo  generally  known  that  this  is  the  only  ali- 
ment which  the  root  draws  from  the  earth  ; and 
that  a plant  can  live,  and  propagate  itfelf, with- 
out any  other  afiifiance  than  the  contabl  of  wa- 
ter and  air.  It  appears  to  me,  neverthelefs, 
that  the  following  experiments  remove  every 
doubt  on  the  fubjeft  ; — Van  Belmont  planted 
a willow,  weighing  fifty  pounds,  in  a certain 
quantity  of  earth  covered  with  fiieet  lead  : he 
watered  it  for  five  years  with  difiilled  water; 
and  at  the  end  of  that  time  the  tree  weighed  one 

hundred 
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hundred  and  fi-xty-nine  pounds  three  ounces, 
and  the  earth  in  which  it  had  vegetated  was 
found  to  have  fuifered  a lofs  of  no  more  than 
three  ounces.  Boyle  repeated  the  fame  expe- 
riment upon  a plant,  which  at  the  end  of  two 
years  weighed  fourteen  pounds  more,  without 
the  earth  in  which  it  had  vegetated  having  loft 
any  perceptible  portion  of  its  weight. 

Meflrs.  Duhamel  and  Bonnett  fupported 
plants  with  rnofs,  and  fed  them  with  mere  wa- 
ter; they  obferved  that  the  vegetation  was  of  the 
moft  vigorous  kind;  and  the  naturalift  of  Ge- 
neva obferves,  that  the  flowers  were  more  odo- 
riferous, and  the  fruit  of  a higher  flavour. 
Care  was  taken  to  change  the  fupports  before 
they  could  fuffer  any  alteration.  Mr.  Tillet 
has  likewife  raifed  plants,  more  efpecially  of 
the  gramineous  kind,  in  a fimilar  manner  ; 
with  this  difference  only,  that  his  fupports 
were  pounded  glafs,  or  quartz  in  powder. 
Hales  has  obferved  that  a plant  which  weighed 
three  pounds  gained  three  ounces  after  a heavy 
dew.  Do  we  not  every  day  obferve  hyacinths 
and  other  bulbous  plants,  as  well  as  gramineous 
plants,  raifed  in  faucets  or  bottles  containing 

c> 

mere  water  ? 

All  plants  do  not  demand  the  fame  quan- 
tity of  water  ; and  nature  has  varied  the  organs 

of 
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of  the  feveral  individuals  conformably  to  the 
neceflity  of  their  being  fupplied  with  this  food. 
Plants  which  tranfpire  little,  fuch  as  the  moilcs 
and  the  lichens,  have  no  need  of  a confiderable 
quantity  of  this  fluid  ; and  accordingly  they  are 
fixed  upon  dry  rocks,  and  have  fcarcely  any 
roots:  but  plants  which  require  a larger  quan- 
tity have  roots  which  extend  to  a great  dif- 
tance,  and  abforb  humidity  throughout  their 
whole  furface. 

; The  leaves  of  plants  have  likewife  the  pro- 
perty of  abforbing  water,  and  of  extracting  from 
the  atmofphere  the  fame  principle  which  the 
root  draws  from  the  earth.  But  plants  which  live 
in  the  water,  and  as  it  were  fvvim  in  the  clement 
which  ferves  them  for  food,  have  no  need  of 
roots;  they  receive  the  fluid  at  all  their  pores:  and 
we  accordingly  find  that  the  fucus,  the  ul  va, &c. 
have  no  roots  whatever.  The  purer  the  water, 
the  more  falutary  it  is  to  plants.  Mr.  Duhamel 
has  drawn  thisconfequcnce  from  a feries  of  well- 
made  experiments,  by  which  he  has  proved  that 
water  impregnated  with  faits  is  fatal  to  vegeta- 
tion . Hales  caufcd  them  to  abforb  various 
fluids,  by  making  indfions  in  their  roots,  and 
plunging  them  in  fpirits  of  wine,  mercury,  and 
various  faline  feintions  ; but  he  was  convinced 
that  thefe  were  all  poifons  to  the  vegetables* 

Befides_> 
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Be  Tides,  if  thefe  faits  were  favourable  to  the 
plants,  they  would  be  again  found  in  the  indi- 
vidual which  had  been  watered  with  a foiution 
of  them;  whereas  Meffrs.  Thouvenei  and  Cor- 
nette have  proved  that  thefe  faits  do  not  pa fs 
into  the  vegetable.  We  mud  neverthelefs  ex- 
cept the  marine  plants,  becaufe  the  fea  fait  of 
which  they  have  need  is  decompofed  in  them, 
and  produces  a principle  which  appears  necef- 
fary  to  their  exigence,  fince  they  languifh  with- 
out it. 

Though  it  is  proved  that  pure  wrater  is  more 
proper  for  vegetation  than  water  charged  with 
faits,  it  mud  not  on  that  account  be  concluded 
that  water  cannot  be  difpofed  in  a more  fa- 
vourable manner  to  the  development  of  vege- 
tables, by  charging  it  with  the  remains  of  vege- 
table and  animal  decompofition.  If,  for  ex- 
ample, the  w~ater  be  loaded  with  principles  dif- 
engaged  by  fermentation  or  putrefa/dion,  the 
plant  then  receives  juices  already  affimilated  to 
its  nature;  and  thefe  prepared  aliments  mud 
haden  its  growth.  Independent  of  thole  juices 
already  formed,  the  nitrogene  gas,  which  con- 
ditutes  one  of  the  nutritive  principles  of  plants, 
and  is  abundantly  afforded  by  the  alteration  of 
vegetables  and  animals,  mud  facilitate  their 
development.  A plant  fupported  by  the  re- 
mains of  vegetables  and  animals,  is  in  the  fame 

lituation 
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lituation  as  an  animal  fed  on  milk  only;  its 
organs  have  lefs  difficulty  in  elaborating  this 
drink,  than  that  which  has  not  yet  been  ani- 
malized. 

The  dung  which  is  mixed  with  earths,  and 
Oecompoied,  not  only  affords  the  alimentary 
principles  we  have  fpoken  of,  but  likewife  fa- 
Tours  the  growth  of  the  plant  by  that  confiant 
and  Heady  heat  whicn  its  ulterior  decompofi- 
vion  produces.  Ihus  it  is  that  Fabroni  af- 
nrms  ins  having  obferved  the  development  of 
leaves  and  flowers  in  that  part  of  a tree  only 
which  was  in  the  vicinity  of  a heap  of  dung. 

A RTîCLE  IL 

Concerning  Earth,  and  its  Influence  in  Vege- 
tation. 

Although  it  be  well  proved  that  pure  water 
is  fuffiçient  for  the  fupport  of  plants,  we  mull 
not  conlider  the  earth  as  of  no  ule.  Its  utility 
refembles  that  of  the  placenta,  which  of  itfelf 
affords  no  fupport  to  the  life  of  the  infant,  but 
which  prepares  and  difpofes  the  blood  of  the 
mother  to  become  a fuitable  nourifhment:  or 
it  refembles,  and  has  a limilar  utility  with,  the 


various 
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various  refervoirs  which  nature  has  placed  in 
the  body  of  man,  to  prefcrve  the  feveral  hu- 
mours, and  emit  them  upon  occafion.  The 
earth  imbibes  and  retains  water:  it  is  the  re~ 
fervoir  deftined  by  nature  to  prefcrve  the  ele- 
mentary juice  which  the  plant  continually  re- 
quires; and  to  furnifh  that  fluid  in  proportion 
to  its  wants,  without  expofing  it  to  the  equally 
fatal  alternatives  of  being  either  inundated  or 
dried  up. 

We  even  fee  that,  in  the  young  plant  or  enru 
bryo,  nature  has  not  chofen  to  entruft  the  la- 
bour of  digeftion  to  the  ftiil  feeble  germen. 
The  feed  is  formed  of  a parenchyma,  which 
imbibes  water,  elaborates  it,  and  does  not  tranf- 
mit  it  to  the  germeruuntil  it  is  reduced  into 
juice  or  humour.  By  infenfible  gradations  this 
feed  is  deflroyed  ; and  the  plant,  become  fuf- 
flciently  flrong,  performs  the  work  of  digeflion 

without  afliflancc.  In  the  fame  manner  it  is 

✓ 

that  we  perceive  the  fœtus  fupported  in  the 
womb  of  its  mother  by  the  humours  of  the 
mother  herfelf  ; but,  when  it  has  feen  the  light, 
it  receives  for  nourifhment  a fluid  lefs  anima- 
ted, its  organs  are  gradually  flrengthened, 
and  at  length  become  capable  of  digefting  a 
flronger  and  lefs  affimilated  nourifhment. 

B*t  on  this  very  account,  that  the  earth  is 

deftined 
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deflined  to  tranfmit  to  the  plant  that  water 
which  is  to  fupport  it,  the  nature  of  the  foil 
cannot  be  a matter  of  indifference,  but  mud 
be  varied  accordingly  as  the  plant  requires  a 
more  or  lefs  confiderable  quantity  of  water, 
accordingly  as  it  demands  more  or  lefs  in  a 
given  time,  and  accordingly  as  its  roots  extend 
to  a greater  or  lefs  diflance.  It  may  therefore 
be  immediately  perceived  that  every  kind  of 
earth  is  not  fuitable  for  every  plant,  and  con- 
fequently  that  a flip  cannot  be  grafted  indif- 
ferently upon  every  fpecies. 

A proper  foil  is  that — i.  Which  affords  a 
fufficiently  firm  fupport  to  prevent  the  plant 
from  being  fhaken.  2.  Which  permits  the 
roots  to  extend  themfelves  to  a diflance  with 
eafe.  3.  Which  becomes  impregnated  with 
humidity,  and  retains  the  water  fufficiently  that 
the  plant  may  not  be  without  it  when  wanted. 
To  anfwer  thefefeveral  conditions,  it  is  necef- 
fary  to  make  a proper  mixture  of  the  primitive 
earths,  for  none  of  them  in  particular  poffeffes 
them.  Siliceous  and  calcareous  earths  may  be 
confidered  as  hot  and  drying,  the  argillaceous 
as  moifl  and  cold,  and  the  magnefianaspoffeffing 
intermediate  properties.  Each  in  particular  has 
its  faults, which  render  it  unfit  for  culture:  clay 
abforbs  water,  but  does  not  communicate  it; 

, „ calca- 
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calcareous  earth  receives  and  gives  it  too  quick- 
ly : but  the  properties  of  thefe  earths  are  fo  hap- 
pily oppofed,  that  they  corredt  each  other  by 
mixture.  Accordingly  we  find  thac,  by  adding 
lime  to  an  argillaceous  earth,  this  laft  is  di- 
vided ; and  the  drying  property  of  the  lime  is 
mitigated,  at  the  lame  time  that  the  ftifFnefs  of 
the  clay  is  diminifhed.  On  thefe  accounts  it 
is  that  a fingle  earth  cannot  conflitute  manure; 
and  that  the  character  of  the  earth  intended  to 
be  meliorated  ought  to  be  fiudied,  before  the 
choice  of  any  addition  is  decided  on.  Mr.  Til- 
let  has  proved  that  the  beff  proportions  of  a 
fertile  earth  for  corn,  are  three-eighths  of  clay, 
two-eighths  of  land,  and  three-eighths  of  the 
fragments  of  hard  ftone. 

The  advantage  of  labour  con  fi  fis  in  dividing 

o o 

the  earth,  aerating  it,  deflroying  ufelefs  or  nox- 
ious plants,  and  converting  them  into  manure, 
by  facilitating  their  decompolition. 

Before  we  had  acquired  a knowledge  of  the 
conftituent  principles  of  water,  it  Was  impofii- 
ble  to  explain,  or  even  to  conceive,  the  growth 
of  plants  by  this  fingle  aliment.  In  faft,  if  the 
water  were  an  element,  or  indecompofableprin- 
ciple,  it  would  afford  nothing  but  water  in  en- 
tering into  the  nutrition  of  the  plant,  and  the 
vegetable  would  of  courfe  exhibit  that  fluid 

only: 
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only:  but  when  we  confider  water  as  formed 
by  the  combination  of  the  oxigenous  and  hydro, 
genous  gafes,  it  is  caflly  underftood  that  this 
compound  is  reduced  to  its  principles  ; and  that 
the  hydrogenous  gas  becomes  a principle  of  the 
vegetable>  while  the  oxigene  is  thrown  off  by 
the  vital  forces.  Accordingly  we  fee  the  vege- 
table almoft  entirely  formed  of  hydrogene. 
Oils,  refins,  and  mucilage,  conflit  of  fcarcely 
any  thing  but  this  fubftance;  and  we  perceive 
the  oxigenous  gas  efcape  by  the  pores,  where  the 
action  of  light  caufes  its  di rengagement.  This 
decompolition  of  water  is  proved  not  only  in 
vegetable,  but  likewife  in  animal  bodies.  Ron- 
delet [Lib.  de  Fife . lib.  i.  cap.  12.)  cites  a great 
number  of  examples  of  marine  animals  which 
cannot  fubfilt  but  by  means  of  water,  by  the 
very  conflitution  of  their  organs*  He  affirms 
that  he  kept,  during  three  years,  a fifh  in  a vef- 
f el  conflantly  maintained  full  of  very  pure  wa- 
ter: it  grew  to  fuch  a fize,  that  at  the  end  of 
that  time  the  veil'd  could  no  longer  contain  it. 
He  relates  this  as  a very  common  fad.  We 
likewife  obferve  the  red  fillies,  which  arc  kept 
inglafs  vefiels,  are  nouriihed,  and  grow,  with- 
out any  other  a fli fiance  than  that  of  the  water 
properly  renewed  » 
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ARTICLE  III. 

Concerning  Nitrogenous  Gas,  as  a Nutritive 

Principle  of  Plants. 

Vegetables  cannot  live  without  air;  but  the 
air  they  require  is  not  the  fame  as  is  appropri- 
ated to  man.  Drs.  Prieftley,  Ingenhoufz,  and 
Mr.  Senebier,  have  proved  that  it  is  the  nitro- 
genous gas  which  more  particularly  ferves  them 
for  aliment.  Hence  it  arifes  that  vegetation  is 
more  vigorous  when  a greater  quantity  of  thofe 
bodies  which  afford  this  gas  by  their  decompo- 
f t-ion  are  prefented  to  the  plant  ; thefe  are,  ani- 
mals or  vegetables  in  a fate  of  putrefaction. 
As  the  bafis  of  nitrogenous  gas  is  unknown  to 
us,  it  is  difficult  to  conceive  what  may  be  its 
efledl  upon  the  vegetable  ceconomy,  and  wc 
cannot  follow  it  after  its  introduction  into  the 
vegetable.  We  do  not  find  it  again  until  the 
decompofition  of  the  vegetable  itfelf,  when  it 
reappears  in  the  gafeous  form. 

ARTICLE  IV. 

Concerning  the  Carbonic  Acid,  as  a Nutritive 
Principle  of  Vegetables. 

The  carbonic  acid  which  is  difperfed  in  the 

at  mo- 
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atmofphere,  or  in  waters,  may  like  wife  be  con- 
lidered  as  an  aliment  of  plants  ; for  thefe  bodies 
poffefs  the  powerof  abforbing  and  decompoling 
it  when  its  quantity  is  fmall.  The  bafe  of  this 
acid  even  feems  to  contribute  to  the  formation 
of  vegetable  fibres  : for  I have  obferved  that 
this  acid  predominates  in  the  fungus,  and  other 
fubterraneous  plants.  But  by  caufing  thefe  ve- 
getables, together  with  the  body  upon  which 
they  are  fixed,  to  pafs  by  imperceptible  grada- 
tions from  an  almoft  abfolute  darknefs  into  the 
light,  the  acid  very  nearly  difappeared  ; the  ve- 
getable fibres  being  proportionally  increafed, 
at  the  fame  time  that  the  refin  and  colouring 
principles  were  developed  by  the  oxigene  of  the 
fame  acid.  Senebier  has  obferved,  that  the 
plants  which  he  watered  with  water  impreg- 
nated with  the  carbonic  acid,  tranfpireda  much 
greater  quantity  of  oxigenous  gas  ; which  proves 
a decompofition  of  the  carbonic  acid. 

Vegetation  may  therefore  be  fuccefsfully  em- 
ployed to  correct  air  too  highly  charged  with 
carbonic  acid,  or  in  which  the  nitrogenous  gas 
exifts  in  too  great  a proportion. 


ART  I- 
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ARTICLE  V. 

Concerning  Light,  and  its  Influence  on  Vege- 
tation. 

Light  isabfolutely  neceffary  to  plants.  With- 
out the  alfiftance  of  this  principle  they  become 
pale,  languifh,  and  die.  But  it  has  not  been 
proved  that  it  enters  as  an  aliment  into  their 
compofiuion  : at  mod  it  may  be  conlidered  as  a 
ftimulus  or  agent  which  decompofes  the  va- 
rious nutritive  principles,  and  feparates  the 
oxigenous  gas  arifing  from  the  decomposition 
of  water,  or  the  carbonic  acid,  wrhile  their  bafes 
become  fixed  in  the  plant  itfelf. 

The  mod  immediate  effeCl  of  the  fixation  of 
the  various  fubfiances,  and  the  concretion  of 
the  liquids  which  ferveasthe  food  of  plants,  is 
a fenfible  production  of  heat,  which  caufes  plants 
to  participate  very  little  in  the  temperature  of 
the  atmofphere.  Dr.  Hunter  obferved,  by 
keeping  a thermometer  plunged  in  a hole  made 
in  a found  tree,  that  it  confiantly  indicated  a 
temperature  feveral  degrees  above  that  of  the 
atmofphere,  when  it  was  below  the  fifty-fixthdi- 
vifion  of  Fahrenheit;  whereas  the  vegetable 
heat,  in  hotter  weather,  was  always  feveral  de- 
Vol.  III.  D 
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grecs  below  that  of  the  atmofphere.  The  fame 
philofopher  has  like  wife  obferved,  that  the  fap 
which,  out  of  the  tree,  would  freeze  at  3 2 °, 
did  not  freeze  in  the  tree  unlefs  the  cold  were 
augmented  1 50  more. 

The  vegetable  heat  may  increafeor  diminifh 
by  feveral  caufes,  of  the  nature  of  difeafe;  and 
it  may  even  become  perceptible  to  the  touch 
in  very  cold  weather,  according  to  Mr.  BufFon. 

The  heat  produced  in  healthy  vegetables*  by 
the  before-mentioned  caufes,  continually  tem- 
pers the  cold  of  the  atmofphere;  the  evapora- 
tion which  takes  place  through  the  whole  body 
of  the  tree,  continually  moderates  the  fcorching 
heat  of  the  fun;  and  thefe  productive  caufes  of 
cold  or  heat  are  more  effectual,  in  proportion 
as  the  heat  or  cold  of  external  bodies  acts  with 
greater  energy. 

The  property  which  plants  poffefs  of  con- 
verting nitrogenous  gas  and  carbonic  acid  into 
nourifhment,  eftablifhes  an  aftoni  filing  degree 
of  analogy  between  them  and  certain  infects. 
It  appears,  from  the  obfervation  of  Frederic 
Garman  (Ephem.des  Curiof.  Nat.  Année  1670), 
that  the  air  may  become  a real  food  for  the  clafs 
of  fpiders.  The  larvæ  of  the  ant,  as  well  as  of 
feveral  infects  of  prey  which  live  in  the  fand, 
increafe  in  bulk,  and  undergo  their  metamor- 
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phofes  without  any  other  nourilhment  than 
that  of  the  air.  It  has  been  obferved  that  a 
great  number  of  infeds,  particularly  in  the  date 
of  larvæ,  are  capable  of  living  in  the  nitro- 
genous gas,  mixed  with  carbonic  acid,  and 
tranfpiring  vital  air.  The  abbé  Fontana  has 

obferved  that  feveral  infeds  poffefs  this  pro- 

• ’ # > 
perty  ; and  Ingenboufz , who  is  of  opinion  that 

the  green  matter  which  is  formed  in  water,  and 
tranfpires  oxigenous  gas  by  the  light  of  the 
fun,  is  a duller  of  animalculæ,  has  added  to 
thefe  phænomena.  Infeds  have  moreover  the 
organ  of  refpiration  diftributed  over  the  whole 
furface  of  their  bodies.  Here  therefore  we  ob- 
ferve  feveral  very  aftonifhing  points  of  analogy 
between  infeds  and  vegetables;  and  the  che- 
mical analyfis  adds  dill  more  to  the  rcfem- 

i ' > *•  t r - i 

blances,  fince  infeds  and  vegetables  afford  the 
fame  principles;  namely,  volatile  oils,  refills* 
- difengaged  acids,  &c. 
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SECTION  III. 


Concerning  the  Refaits  of  Nutrition,  or  the 
Vegetable  Principles. 

HE  various  fabflanccs  which  afford  food 


to  plants,  are  changed  by  the  organiza- 
tion of  the  vegetable;  from  which  there  refaits 
a fluid  generally  didributed,  and  known  by  the 
name  of  Sap.  This  juice,  when  conveyed  into 
the  feveral  parts  of  the  plant,  receives  an  infi- 
nity of  modifications,  and  forms  thefeVeral  hu- 
mours which  are  fcparated  and  afforded  by  the 
organs.  It  is  to  thefe  principles  chiefly  that 
we  are  at  prefent  about  to  direct  our  attention  ; 
and  we  fhall  endeavour  in  our  examination  to 
follow  the  mod  natural  order,  by  fabjecting 
them  to  analyfis  in  the  fame  order  as  that  in 
which  nature  prefents  them  to  us. 


A R T ICLE  I. 


Concerning  Mucilage. 


Mucilage  appears  to  conftitute  the  firft  al- 
teration of  the  elementary  juices  in  vegetables. 

Mod 
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Moft  feeds  are  almoft  totally  refolvable  into 
mucilage,  and  young  plants  feem  to  be  entirely 
formed  of  it.  This  fubftance  has  the  greateft 
analogy  with  the  mucous  fluid  of  animals» 
Like  that  fluid,  it  is  mod  abundant  in  the  ear- 
lier periods  of  life,  and  all  the  other  principles 
appear  to  be  derived  from  it  ; and  in  vege- 
tables, as  well  as  animals,  its  quantity  becomes 
lefs  in  proportion  as  the  increafe  of  magnitude, 
or  growth  of  the  individual,  becomes  lefs,  or 
ceafes.  Mucilage  is  not  only  the  nutritive 
juice  of  plants  and  animals;  but,  when  extracted 
from  either,  it  becomes  the  moft  nourilhing 
and  wholefome  food  we  are  acquainted  with. 

Mucilage  forms  the  balls  of  the  proper  juices, 
or  the  fap,  of  plants.  It  is  fometimes  found 
almoft  entirely  alone,  as  in  mallows,  the  feeds 
of  the  wild  quince,  linfeed,  the  feeds  of  thlafpi* 
&c.  Sometimes  it  is  combined  with  fubftances 
infoluble  in  water,  which  it  keeps  fufpended 
in  the  form  of  an  emullion;  as  in  the  euphor- 
bium,  celandine,  the  convolvulus,  and  others. 
In  other  inftances  it  is  united  w ith  an  oil,  and 
forms  the  fat  oils.  Frequently  it  is  united  with 
fugar,  as  in  the  gramineous  feeds,  the  fu gar- 
cane,  maize,  carrot,  Sec.  It  is  likevvife  found 
confounded  with  the  eflential  faits,  w ith  excefs 
of  acid,  as  in  barberries,  tamarinds,  forrel,  dec. 

Muci- 
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Mucilage  fometimes  conflitutes  the  perma- 
nent (late  of  the  plant;  as  in  the  tremella,  the 
conferva,  fome  lichens,,  and  moft  of  the  cham- 
pignons. This  exigence  in  the  form  of  muci- 
lage is  likewife  feen  in  certain  animals  ; fuch  as 
the  medufa  or  fea-nettle,  the  holothurion,  &c. 

The  characters  of  mucilage  are — 1.  Infipi- 
dity.  2.  Solubility  in  water.  3.  Infolubility 
in  alcohol.  4.  Coagulation  by  the  action  of 
weak  acids.  5.  The  emiflion  of  a confiderable 
quantity  of  carbonic  acid,  when  expofed  to  the 
action  of  fire  ; at  the  fame  time  that  it  becomes 
converted  into  coal,  without  exhibiting  any 
flame.  Mucilage  is  likewife  capable  of  paiTing 
to  the  acid  fermentation  when  diluted  with 
water. 

The  formation  of  mucilage  appears  to  be 
almoft  independent  of  light.  Thofe  plants 
which  grow  in  fuhterraneous  places  abound 
with  it.  But  light  is  required  to  enable  mu- 
cilage to  pafs  to  other  liâtes;  for,  without  the 
afliftance  of  this  principle,  the  fame  plants 
would  obtain  fcarcely  any  confidence. 

That  which  is  called  gum,  or  gummy  juices, 
in  commerce,  is  nothing  but  dried  mucilage. 
Thefe  gums  are  three  in  number.  They  either 
flow  naturally  lrom  the  trunk  of  the  tree  w hich 
affords  them,  or  they  are  obtained  by  incifion 
of  the  bark. 

* i * 

i.  Gum 
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1.  Gum  of  the  country,  Gunnni  nofir  as. — 
This  gum  flows  naturally  from  certain  trees  in 
our  climate,  fuch  as  the  plum,  the  peach,  the 
cherry-tree,  &c.  It  firfl  appears  in  the  form 
of  a thick  fluid,  which  congeals  byexpofureto 
the  air,  and  lofes  the  adhefive  and  gluey  con- 
fidence which  characterizes  it  in  the  liquid 
fl ate.  Its  colour  is  white,  but  more  com- 
monly yellow  or  reddifh.  When  pure,  it  may 
be  advantageoufly  fubftituted  for  gum  arabic, 
which  is  much  dearer. 

2.  Gum  arabic. — The  gum  arabic  flows  na- 
turally from  the  acacia  in  Egypt  and  Arabia. 
It  is  even  affirmed  that  it  is  not  obtained  from 
this  tree  only,  but  that  the  gum  met  with  in 
commerce  is  the  produce  of  feveral  trees.  The 
appearance  of  this  gum  is  in  round  pieces, 
white  and  tranfparent,  wrinkled  without,  and 
hollow  within;  it  is  likewife  found  in  round 
pieces  varioufly  contorted.  This  gum  is  eafily 
ibluble  in  water,  and  forms  a tranfparent  jelly 
called  mucilage.  It  is  much  ufed  in  the  arts 
and  in  medicine.  It  is  mild,  void  of  fmel]  or 
tafte,  very  well  adapted  to  ferve  as  the  bails  of 
paftils,  and  other  preparations  ufed  as  miti- 
gating or  fofteniwg  -remedies. 

3*  Gum  adragant. — The  gum  adragant  is 
nearly  of  the  fame  nature  as  gum  arabic.  I: 

flows 


40 


Cum  or  Mucilage . 

flows  from  the  adragant  of  Crete,  a fmall  fhrub 
not  exceeding  three  feet  in  height.  It  comes  to 
us  in  fmall  white  tears,  contorted,  and  refem- 
bling  little  worms.  It  forms  with  water  a 
thicker  jelly  than  gum  arabic,  and  may  be 
ufed  for  the  fame  purpofes'. 

If  the  roots  of  marfhmallows  or  of  the  confo- 

lida,  linfeed,  the  kernels  of  the  wild  quince, 

\ m 

(coing),  &c.  be  macerated  in  water  for  a time, 
they  afford  a mucilage  fimilar  to  that  of  gum 
arabic. 

All  thefe  gums  afford,  by  diflillation,  water, 
an  acid,  a fmall  quantity  of  oil,  a fmall  quan- 
tity of  ammoniac  or  volatile  alkali,  and  much 
coal.  This  fketch  of  analyfis  proves  that  muci- 
lage is  compofed  only  of  water,  oil,  acid,  car- 
bone, and  earth;  and  fhews  that  the  various 
principles  of  the  alimentary  juices,  fuch  as  wa- 
ter, the  carbonic  acid,  and  nitrogene  gas,  are 
fcarcely  changed  in  this  fubflancc. 

Gums  are  ufed  in  the  arts  and  in  medicine. 
In  the  arts  they  are  applied  to  give  a greater 
degree  of  confidence  to  certain  colours,  and  to 
fix  them  more  permanently  upon  paper;  they 
are  alfo  ufed  as  a preparation  to  give  a firmer 
body  to  hats,  ribbons,  'taffetas,  &c.  Stuff's 
dipped  in  gum  water  acquire  a luflre  and 
brightnefs;  but  water,  and  the  handling  of  thefe 

2 goods. 
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goods,  foon  deflroy  the  illufion  ; and  thefe 
proceffes  are  c la  fled  among  thofe  which  nearly 
approach  to  impofition  and  deceit.  Gum  is 
likewife  the  balls  of  molt  kinds  of  blacking 
ufed  for  Ihoes,  boots,  and  the  like. 

The  gums  are  ordered  in  medicine  as  emol- 
lients. They  compofe  the  balls  of  many  re- 
medies of  this  kind.  The  mucilage  of  linfeed, 
or  of  the  kernels  of  wild  quinces,  is  of  value  in 
allaying  inflammations. 

ARTICLE  II. 

Concerning  Oils. 

By  common  confent  the  name  of  Oil  is  given 
to  fat  uncfiuous  fubflances,  more  or  lefs  fluid, 
infoluble  in  water,  and  combuflible. 

Thefe  produces  appear  to  belong  exclufively 
to  animals  and  vegetables.  The  mineral  king- 
dom exhibits  only  a few  fubflances  of  this  na- 
ture, which  poflefs  fcarcely  any  of  the  above 
properties,  fuch  as  the  uncftuous  property. 

Oils  are  diftinguifhed,  relative  to  their  fixity, 
into  fat  oils,  and  eflentiai  oils.  We  fnall  de- 
fcribe  them  in  this  article  under  the  names  of 
Fixed  Oils  and  Volatile  Oils.  The  difference 
between  thefe  two  kinds  of  oils  does  not 

merely 
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merely  confift  in  their  various  degrees  of  vola- 
tility, but  alfo  in  their  habitudes  with  the  fe- 
veral  re-agents.  The  fixed  oils  are  infoluble 
in  alcohol,  but  the  volatile  oils  are  eafily  dif- 
folved:  the  fixed  oils  are  in  general  mild; 

while  the  volatile  are  acrid,  and  even  caufiic. 

< » 

It  appears  neverthelefs  that  the  oily  principle 
is  the  fame  in  both;  but  it  is  combined  with 
mucilage  in  the  fixed  oils,  and  with  the  fpi- 
ritus  redlor,  or  aroma,  in  the  volatile  oils.  By 
burning  the  mucilage  of  fixed  oils  by  diftilla- 
tion,  they  become  more  and  more  attenuated  ; 
the  fame  may  likew  ife  be  done  by  means  of 
water,  which  diffolves  this  principle.  By  dif- 
tilling  volatile  oil  with  a fmall  quantity  of  w’a- 
ter,  by  the  gentle  heat  of  a water  bath,  the 
aroma  is  feparated  ; and  this  may  be  again  re- 
ffored  by  re-diftilling  it  with  the  odorant  plant 
which  originally  afforded  it. 

Volatile  oil  is  ufually  found  in  the  moft 
odorant  part  of  any  plant.  In  umbelliferous 
plants  it  is  found  in  the  feed  ; in  the  geum,  the 
root  affords  it  ; and  in  the  labiated  plants  it  is 
found  in  the  branches  and  leaves.  The  fimi- 
litude  between  volatile  oils  and  ether,  which 
appears  to  be  merely  a combination  of  oxigene 
and  alcohol,  proves  that  the  volatile  oils  may 
be  nothing  but  a combination  of  the  fermen- 

tefcible 
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tcfcible  bafis  of  fugar  with  oxigene.  Henc^ 
we  may  form  a notion  how  oil  is  formed  in  the 
diftillation  of  mucilage  and  of  fugar  ; and  we 
fliall  nodonger  be  furprifed  to  find  that  the  vo- 
latile oils  are  acrid  and  corrofive,  that  they 
redden  blue  paper,  attack  and  deftroy  cork, 
and  approach  to  the  properties  of  acids.  We 
fliall  now  proceed  to  treat  of  fixed  and  volatile 
oils  feparately. 

. « * . * • ^ r 
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DIVISION  I. 

Concerning  Fixed  Oils. 

Moft  of  the  fixed  oils  are  fluid;  but  the 
greater  number  are  capable  of  palling  to  the 
flate  of  folidity,  even  by  a moderate  degree  of 
cold.  There  are  feme  which  conflantly  pof- 
fefs  that  form  in  the  temperature  of  our  cli- 
mates ; fuch  as  the  butter  of  cacao,  wax,  and 
the  pela  of  the  Chinefe.  They  all  congeal  at 
different  degrees  of  cold.  Olive  oils  become 
folid  at  io°  below  zero  of  Reaumur;  oil  of  al- 
monds at  the  fame  degree;  but  nut-oil  does 
not  freeze  in  our  climates. 

The  fixed  oils  poffefs  a very  evident  degree 
of  unéhiofity,  do  not  mix  either  with  water  or 
alcohol,  are  volatilized  at  a degree  of  heat  fupe- 
rior  to  that  of  boiling  water,  and  when  vola- 
tilized 
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ÿlized  they  take  fire  by  the  contadt  of  an  ig- 
nited  body. 

The  fixed  oils  are  contained  in  the  kernels  of 
fhell  fruits  or  nuts;  in  the  pippins,  and  fome- 
times  in  ail  the  parts  of  fruits,  fuch  as  olives 
and  almonds,  all  whofe  parts  are  capable  of  af- 
fording them. 

I he  oil  is  ufually  made  to  flow  by  expref- 
fion  out  of  the  cellules  which  contain  it;  but 
cacn  fpecies  requires  a different  management. 

i.  Olive  oil  is  obtained  by  expreflion  from 
ihe  fruit  of  the  olive  tree.  The  procefs  ufed 
by  us  is  very  Ample.  The  olive  is  crufhed  by 
a mill-ffone,  placed  vertically,  rolling  upon  an 
horizontal  plane.  The  pafte  thus  formed  is 
flrongly  preffed  in  a prefs  ; and  the  firfl  oil 
which  comes  out  is  called  Virgin  Oil.  The 
marc  or  pulp  is  then  moiftened  with  boiling 
water  ; the  mafs  is  again  preffed  ; and  the  oil 
which  floats  upon  the  water  carries  with  it  part 
of  the  parenchyma  of  the  fruit,  and  a great 
part  of  the  mucilage,  from  which  it  is  diffi- 
cultly cleared. 

The  difference  in  the  kind  of  olive  produces 
a difference  in  the  oil;  but  the  concurrent  cir- 
cumffanccs  likewife  eftablifh  other  differences. 
If  the  olive  be  not  fufficiently  ripe,  the  oil  is 
bitter;  if  it  be  too  ripe,  the  oil  is  thick  and 

glutinous. 
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glutinous.  The  method  of  extracting  the  oil 
has  a very  great  influence  on  its  quality.  The 
oil  mills  are  not  kept  fufficiently  clean;  the 
mill-flones,  and  all  the  utenfils,  are  impreg- 
nated with  a rancid  oil,  which  cannot  but  com- 
municate its  flavour  to  the  new  oil.  In  fome 
countries  it  is  ufual  to  lay  the  olives  in  heaps, 
and  fuller  them  to  ferment  before  the  oil  is 
drawn.  By  this  management  the  oil  is  bad  ; 
and  this  procefs  can  only  be  ufed  for  oil  in- 
tended for  the  lamp  or  for  the  foap-boiier. 

2.  Oil  of  almonds  is  extracted  from  that 
fruit  by  expreffion.  For  this  purpofe  dry  al- 
monds are  put  into  a coarfe  fack,  and  agitated 
rather  ftrongly,  to  difengage  an  acrid  powder 
which  adheres  to  the  fkin.  They  are  then 
pounded  in  a marble  mortar  into  a pafte,  which 
is  wrapped  in  a coarfe  cloth,  and  fubjeded  to 
the  prefs. 

This  oil  is  greenifh  and  turbid  when  frefh, 
becaufe  the  addon  of  the  prefs  caufes  part  of 
the  mucilage  to  pafs  through  the  cloth  ; as  it 
becomes  older  it  is  clearer,  but  is  acrid  by  the 
decompofition  of  the  fame  mucilage. 

Some  perfons  throw  almonds  into  hot  tvater, 
or  expofe  them  to  fleam,  before  they  prefs 
them;  but  this  addition  of  water  difpofes  the 
oils  to  become  rancid  more  fpeedily. 
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By  this  procefs  the  oil  of  all  kinds  of  al- 
monds, nuts,  and  feeds,  may  be  extra&ed. 

3.  Linfeed  oil  is  extracted  from  the  feed  of 
the  plant  linum.  As  this  feed  contains  much 
mucilage,  it  is  torrefied  before  it  is  fubjected  to 
the  prefs.  This  previous  treatment  gives  the 
oil  a difagreeable  empyreumatic  flavour;  but  at 
the  fame  time  deprives  it  of  the  property  of 
becoming  rancid,  and  renders  it  one  of  the  moft 
drying  oils.  All  mucilaginous  feeds,  all  kernels 
and  the  feeds  of  henbane  and  of  the  poppy, 
ought  to  be  treated  in  the  fame  manner. 

If  a fat  oil  be  diftilled  in  a proper  apparatus 
of  velfels,  the  product  is,  phlegm  ; an  acid  ; a 
Suid  or  light  oil,  which  becomes  thicker  to- 
wards the  end;  much  hydrogenous  gas,  mixed 
with  carbonic  acid  ; and  a coaly  refidue,  which 
affords  no  alkali.  I have  obferved  that  the  vo- 
latile oils  afford  more  hydrogenous  gas,  and  the 
fixed  more  carbonic  acid:  this  laff  product  de- 
pends on  the  mucilage.  By  diftilling  the  fame 
oil  repeatedly,  it  is  more  and  more  attenuated, 
becomes  very  limpid  and  very  volatile,  with 
the  only  difference  that  it  has  acquired  the  pe- 
culiar odour  communicated  by  the  fire.  The 
volatilization  of  the  oil  may  be  accelerated  by 
diftilling  it  from  an  argillaceous  earth  ; by  this 
means  it  is  in  a fiiort  time  deprived  of  its  co- 
V*  louring 
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louring  part  : and  the  heavy  oils  which  .afford 
bitumens,  when  difiilled  once  or  twice  from  ciay 
alone,  fuch  as  that  of  Murviel,  are  rendered  per- 
fedtly  colourl efs.  The  ancient  chemifls  prepared 
their  oleum  philofophorum  by  diftilling  oil  from 
a brick  previoufly  impregnated  with  it. 

i.  Oil  eafily  combines  with  oxigene.  This 

/ 

combination  is  either  flow  or  rapid.  In  the 
_firft  cafe,  rancidity  is  the  confequence;  in  the 
fécond,  inflammation. 

Fixed  oil  expofed  for  a certain  time  to  the 
open  air,  abforbs  the  oxigenous  gas,  and  ac- 
quires a peculiar  odour  of  fire,  an  acrid  and 
burnt  tafte,  at  the  fame  time  that  it  becomes 
thick  and  coloured.  If  oil  be  put  in  contadi 
with  oxigene  in  a bottle,  it  becomes  more 
fpeedily  rancid,  and  the  oxigene  is  abforbed. 
Scheele  obferved  the  abforption  of  a portion  of 
the  air  before  the  theory  was  well  afcertained. 
Oil  is  nor  fubjedl  to  alteration  in  clofed  veffels. 

It  feems  that  oxigene,  combined  with  the 
mucilage,  conftitutes  rancidity  ; and  that, 
when  combined  with  the  oil  itfelf,  it  forms 
drying  oil. 

The  rancidity  of  oils  is  therefore  an  effedl 
analogous  to  the  calcination  or  oxidation  of 
metals.  It  efFentially  depends  on  the  combi- 
nation of  pure  air  with  the  extradlive  principle, 
which  is  naturally  united  with  the  oily  prin- 
ciple. 
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ciple.  Wc  may  carry  this  inference  to  demon- 
.llration,  by  attending  to  the  procefles  ufed  to 
counteradt  or  prevent  the  rancidity  of  oils. 

A.  When  olives  are  prepared  for  the  table, 
every  endeavour  is  ufed  to  deprive  them  of  this 
principle,  which  determines  their  fermentation  ; 
and  for  thispurpofe  various  methods  are  ufed. 
In  fome  places  they  are  macerated  in  boiling 
water,  charged  with  fait  and  aromatics  ; and, 
after  twenty-four  hours  digeftion,  they  are 
ffeeped  in  clear  water,  w'hich  is  renewed  till 
their  tade  is  perfectly  mild.  Sometimes  no- 
thing: more  is  done  than  to  macerate  the  olives 

o 

in  cold  water  ; but  they  are  frequently  mace- 
rated in  a lixivium  of  quick-lime  and  wood 
allies,  after  which  they  are  wafhed  in  clear  wa- 
ter. But  in  whatever  manner  the  preparation 
is  made,  they  are  preferved  in  a pickle  charged 
with  fome  aromatic  plant,  fuch  as  coriander 
and  fennel.  Some  perfons  preferve  thgm  whole; 
others  fplit  them,  for  the  more  complete  ex- 
traction of  their  mucilage,  and  in  order  that 
they  may  be  more  perfectly  impregnated  with 
the  aromatics. 

All  thefe  procefles  evidently  tend  to  extract 
the  mucilaginous  principle,  which  is  foluble  in 
Water,  and  by  this  means  to  preferve  the  fruir 
from  fermentation.  When  the  operation  is  not 
well  made,  the  olives  ferment  and  change.  If 

olives 
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olives  be  treated  with  boiling  watery  to  extract 
the  mucilage,  before  they  are  fubmitted  to  the 


prefs,  a fine  oil  will  be  obtained,  without  dan- 
ger of  rancidity. 

B.  When  the  oil  is  made,  if  it  be  flrongly 
agitated  in  water,  the  mucilaginous  principle 
is  difengaged;  and  the  oil  may  be  afterwards 
preferved  for  a long  time  without  change.  I 
have  preferved  oil  of  the  marc  of  olives,  pre- 
pared in  this  manner,  for  feveral  years,  in  open 

? • ? 
bottles,  without  any  alteration. 


C.  The  torrefa&ion  to  which  feveral  muci- 
laginous feeds  are  fubje&ed  before  the  extrac- 
tion of  the  oil,  renders  them  Iefs  fufceptible  of 

change,  becaufe  the  mucilage  has  been  de- 

? % # 

ftroyed . 


* D.  M.  SiefFert  has  propofed  to  ferment  oils 
with  apples  or  pears,  in  order  to  deprive  ran- 
cid oils  of  their  acrimony.  By  this  means  they 
are  cleared  of  the  principle  which  had  com- 
bined with  them,  but  now  becomes  attached 
tô  other  bodies. 

Mucilage  may  therefore  be  confidered  as  the 
feed  of  fermentation. 


When  the  combination  of  the  pure  air  is 
favoured  by  the  volatilization  of  the  oil,  in- 
flammation and  combuftion  are  then  the  con- 
fcquence*  To  carry  this  combination  into  cffedl, 
•Vol.III.  E the 
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the  oil  muft  be  volatilized  by  the  application 
of  a heated  body  ; and  the  flame  which  is  pro. 
duced  is  then  fufficient  to  maintain  the  degree 
of  volatility,  and  fupport  the  combuflion. 
When  a current  of  air  is  caufed  to  pafs  through 
the  middle  of  the  wick  and  the  flame,  the  great 
quantity  ot  oxigene  which  muft  then  neceflarily 
pafs,occafions  a more  rapid  combuflion.  Hence 
it  is  that  the  light  is  flronger,  and  without 
fmoke:  for  this  is  deftroyed  and  confumed  by 
the  violent  heat  which  is  excited* 

The  lamps  of  Palmer  are  likewife  entitled  to 
our  particular  attention.  By  cauflng  the  rays 
to  pafs  through  a liquor  coloured  blue,  he  per- 
fe&ly  imitates  the  light  of  the  day,  which 
proves  that  the  artificial  rays  require  to  be 
mixed  with  the  blue,  to  imitate  the  natural  : 

i i 

and  the  folar  rays  which  pafs  through  the  at- 
mofphere,  may  owe  their  colour  to  their  com- 
bination with  the  blue  colour  which  appears 
to  predominate  in  the  air. 

If  water  be  projected  upon  oil  in  a Bate  of 
inflammation,  it  is  knowrn  that  extinction  does 
not  happen,  becaufe  the  water  is  decompofed 
in  this  experiment.  If  the  product  of  the 
combuflion  of  oil  be  collected,  much  w ater  is 
obtained,  becaufe  the  combination  of  its  hy- 
drogene with  oxigene  produces  that  fluid. 

Mr. 
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Mr.  Lavoifier  has  proved  that  one  pound  of 
olive  oil  contains. 

Coal  or  carbone,  12  ounces,  5 gros,  5 grains; 

Hydrogene,  - 3 — 2 — 67. 

The  art  of  rendering  oils  drying,  likewife 
depends  on  the  combination  of  oxigene  with 
the  oil  itfelf.  For  this  purpofe,  nothing  more 
is  required  than  to  boil  it  with  oxides.  If  an 
oil  be  heated  upon  the  red  oxide  of  mercury, 
a considerable  ebullition  enfues,  the  mercury  is 
reduced,  and  the  oil  becomes  very  drying: 
this  is  an  obfervation  of  Mr.  Puymaurin* 
The  oxides  of  lead  or  copper  are  commonly 
ufed  for  this  purpofe.  An  exchange  of  prin- 
ciples takes  place  in  this  operation  ; the  muci- 
lage combines  with  the  metal,  while  the  oxi- 
gene unites  with  the  oil. 

Oil  may  likewife  be  combined  with  the  me- 
tallic oxides  by  double  affinity,  after  the  man- 
ner of  Berthollet.  For  this  purpofe  a folution. 
of  foap  is  poured  into  a metallic  folution.  By 
this  means  a foap  of  a green  colour  is  prepared 
with  a fulphate  of  copper;  and,  with  that  of 
iron,  a foap  of  a deep  brown  colour,  of  confia 
derable  intenfity. 

It  appears  that,  in  the  combination  of  fixed 
oils  with  the  oxides  of  lead,  a fubflance  is  dis- 
engaged, and  fwims  at  the  top,  which  Scheele 

E 2 called 
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called  the  Sweet  Principle,  and  feems  to  be 
fimply  mucilage. 

Oil  combines  with  fugar,  and  affords  a kind 
of  foap,  which  may  be  eafily  diffufed  in  wa- 
ter, and  kept  fufpended.  The  trituration  of 
almonds  with  fugar  and  water,  forms  the  lac 
amygdale,  orgeat,  and  other  emulfions.  Com- 
binations of  this  kind  exift  ready  formed  in 
the  vegetable  kingdom. 

Oil  unites  readily  with  alkalis;  and  the 
refult  of  this  union  is  the  well-known  com- 
pound, foap.  To  this  effect,  pot-afh  or  pure 
alkali  may  be  triturated  with  oil,  and  the  mix- 

* ► _ i 

ture  concentrated  by  fire.  The  medicinal  foap 

i 

is  made  with  oil  of  fweet  almonds,  and  half  its 
weight  of  pot-afh  or  cauftic  alkali.  The  foap 
becomes  hard  by  Handing. 

To  make  the  foap  of  commerce,  one  part  of 

* * 

good  foda  of  Alicant  muft  be  boiled  with  two 
of  quicklime,  in  a fufficient  quantity  of  water. 
The  liquor  is  then  to  be  drained  through  a 
cloth,  and  evaporated  to  that  degree,  that  a 
phial  which  contains  eight  ounces  of  pure  wa- 
ter, may  hold  eleven  of  the  faline  folution, 
which  is  ufually  called  Soap  Lye  or  Lees.  One 
part  of  this  lixivium,  and  two  of  oil,  boiled  to- 
gether, till  upon  trial  with  a fpatula  it  eafily 
leparates,  and  foon  coagulates,  form  foap. 
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In  moft  manufactories  the  lixivium  is  pre- 
pared without  heat.  Equal  volumes  of  pounded 
foda  of  Alicant,  and  quicklime  previoufly 
flaked,  are  mixed  together.  Water  is  thrown 
on  this  mixture,  which  filters  through,  and  is 
conveyed  into  a proper  veffel.  Water  is  poured 
on  till  it  paflcs  through  without  acquiring  any 
more  fait.  In  this  way  thefe  kinds  of  lyes  are 
obtained,  which  differ  in  ftrength  ; that  which 
pafles  firft  is  the  flrongeft,  and  the  lalt  is  al- 
moft  mere  water.  Thefe  are  afterwards  mixed 
with  oil  in  boilers,  where  the  mixture  is  fa- 
voured by  heat.  The  weak  lye  is  firft  added, 
and  afterwards  gradually  the  flronger;  and  the 
ftrongeft  is  not  added  till  towards  the  end  of 
the  procefs. 

To  make  the  foap  marbled,  they  make  ufe  of 
foda  in  themafs,  blue  copperas,  cinnabar,  &c. 
according  to  the  colour  defired. 

A liquid  green  or  black  foap  is  likewife 
made  by  boiling  the  lixivium  of  foda,  pot-afh, 
or  even  w’ood-afhes,  wdth  the  marc  of  the  oils 
of  olive,  of  nuts,  or  of  nape  ; or  with  fat,  or  fifh 
oil,  &c.  The  black  foap  is  made  in  Picardy, 
and  the  green  in  Holland.  The  Marquis  de 

Bouillon  has  propofed  to  make  foaps  with  ani- 
mal fat.  ' 

At  Aniane,  and  in  the  neighbourhood  of 
Montpellier,  a foft  foap  is  prepared  with  a 

cauftic 
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cauftic  lixivium  of  wood-afhes,  and  the  oil  of 
the  marc  of  olives. 

If  foap  be  expofed  to  diftillation,  the  refult 
is  water,  oil,  and  much  ammoniac  ; and  there 
remains  in  the  retort  a large  quantity  of  the  al- 
kali ufed  in  the  fabrication  of  the  foap.  The  am- 
moniac which  is  produced  in  this  experiment, 
appears  to  me  to  arife  from  the  combination  of 
the  hydrogenous  gas  of  the  oil  with  the  nitro- 
gene,  a conftituent  principle  of  the  fixed  al- 
kali. 

Soap  is  foluble  in  pure  water;  but  it  forms 
curds,  and  is  decompofed  in  water  abounding 
with  fulphates  : becaufe  the  fulphuric  acid 
feizes  the  alkali  of  the  foap;  while  the  earth 
combines  with  the  oil,  and  forms  a foap  which 
fwims  at  the  furface. 

Soap  is  likewife  foluble  in  alcohol  by  the 
affifiance  of  a gentle  heat  ; and  forms  the  ef- 
fence  of  foap,  or  opodeldoc,  which  may  be 
fcented  at  pleafure. 

Soaps  are  capable  of  combining  with  a larger 
quantity  of  oil,  and  rendering  it  foluble  in  wra- 
ter.  Hence  their  property  of  cleanfing  cloths, 
linens,  &cf  They  are  ufed  as  deobftruents  in 
medicine. 

4.  The  fixed  oils  unite  likewife  with  acids. 
Meffrs.  Achard,  Cornette,  and  Macquer,  have 
attended  to  thefe  combinations.  Achard  gra- 

2 dually 
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dually  adds  the  concentrated  fulphuric  acid  to 
the  fixed  oil;  the  mixture  being  triturated,  a 
mafs  is  obtained  which  is  foluble  in  water  and 
in  alcohol. 

The  fuming  nitric  acid  immediately  turns 
the  fixed  oils  black,  and  fets  fire  to  fuch  as  are 
drying.  It  is  in  this  cafe  decompofed  with  a 
rapidity  fo  much  the  greater,  as  the  oil  has  a 
greater  affinity  with  the  oxigene.  On  this  ac- 
count it  is  that  the  inflammation  of  the  drying 
oils  is  more  eafily  effedled  than  that  of  the 
others. 

Thofe  acids  whofe  confirment  parts  adhere 
moft  ftrongly  together,  have  but  a very  feeble 
adtion  on  oils  ; a circumftance  which  proves 
that  the  effedt  of  acids  upon  oils  is  principally 
owing  to  the  combination  of  their  oxigene. 

It  is  by  virtue  of  this  ftrong  affinity  of  oils 
with  oxigene,  that  they  poflefs  the  powrer  of 
reviving  metals.  The  oxigene  then  quits  the 
metal,  and  unites  with  the  oils,  which  become 
thick  and  coloured.  It  likewife  follows  from 
hence  that  drying  oils  ought  to  be  preferred  for 
this  ufe;  and  we  find  that  pradtice  agrees  with 
theory  in  this  refpedt. 
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Concerning  Volatile  Oils. 

tixed  oil  is  combined  with  mucilage,  vola., 
tile  oil  With  the fpiritus  recdor,  or  aroma  • audit 
is  this  combination  or  mixture  which  confti- 
tutes  the  difference  between  them.  The  vola- 
tile oils  are  characterized  by  a flroiig  fmell, 
more  or  lefs  agreeable  ; they  are  foluble  in  al- 
cohol and  have  a penetrating  and  acrid  fade. 
All  the  aromatic  plants  contain  volatile  oü, 
excepting  thofe  whofe  fmell  is  very  tranffent, 
fuch  as  jafmin,  violets,  lilies,  &c. 

The  volatile  oil  is  fometimes  diifributed 

i 4 « 

through  the  whole  plant,  as  in  the  Bohemian 
angelica;  fometimes  it  exifls  in  the  bark,  as  in 
cinnamon.  Balm,  mint,  and  the  greater  ab- 
finthe,  contain  their  oils  in  the  Aem  and  leaves  ; 
clicampane,  the  iris  of  Florence,  and  the  ca- 
ry ophyl  lata,  in  the  root.  All  the  refinous  trees 
contain  it  in  their  young  branches;  rofemary, 
thyme,  and  wild  thyme,  contain  their  eifential 
oils  in  their  leaves  and  buds;  lavender  and  the 
rofe,  in  the  calyx  of  thçir  flowers;  camomile, 
lemon,  and  orange  trees,  in  the  petals.  Many 
fruits  contain  it  through  their  whole  fubftance, 
fuch  as  pepper,  juniper,  &c.  Oranges  and  le- 
mons 
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■ nions  iit  the  ■zeft  and  peeling  which  indole 
them.  The  feeds  of  umbelliferous  plants,  fuch 
-as  anife  and  fennel,  have  the  veficles  ot  eflen- 
tial  oil  arranged  along  the  projecting  lines  upon 
their  fkin  : the  nutmeg  tree  contains  its  effen- 
tial  oil  in  the  nut  ltfelf.— See  L' Introduction  à 
l’Etude  du  Regne  Veg.  far  M.  Buquet , p.  209 — 

I ' t t . ' 

212. 

The  quantity  of  volatile  oil  varies  according 
y to  the  ftate  of  the  plant.  Some  afford  molt 
? when  green,  others  when  dry  ; but  the  latter 
fconftitute  the  fmallefi  number.  The  quantity 
flikewife  varies  according  to  the  age  of  the 
plant,  the  foil,  the  climate,  and  the  time  of 

-extraction.  • ? 

J The  volatile  oils  like  wife  differ  in  their  coil- 
fiftence.  Some  are  very  fluid,  as  thofe  of  la- 
•vender,  rofemary,  and  rue;  the  oils  of  cinna- 
mon and  faffafras  are  thicker:  there  are  fome 
which  conftantly  preferve  their  fluidity;  others 
which  become  concrete  by  the  flighted  im- 
preflion  of  cold,  as  thofe  of  anifeed  and  fennel  : 
others  again  poffefs  the  concrete  form,  fuch  as 
thofe  of  roles,  ofparfley,  and  of  elicampane. 

The  volatile  oils  likewife  vary  in  their  co~ 
lour.  The  oil  of  rofes  is  white  ; that  of  la- 
vender of  a light  yellow  : that  of  cinnamon 
qï  a brown  yellow  ; the  oil  of  camomile  is  of  a 
à fine 
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fine  blue;  that  of  millefoil,  of  a.  fea-green  ; 
that  of  parfley,  green,  &c. 

The  weight  is  likewife  different  in  the  dif- 
ferent kinds.  The  oils  of  our  climates  are  in 
general  light,  and  fwim  upon  water,*  others  are 
nearly  of  the  fame  weight  ; and  others  are  hea- 
vier, fuch  as  the  oils  of  faftfafras  and  of  cloves. 

The  fmells  of  effential  oils  vary  according  to 
thofe  of  the  plants  w'hich  produce  them. 

The  tafte  of  the  volatile  oils  in  general  is 
hot;  but  the  tafte  of  the  plant  does  not  always 
influence  that  of  the  oil  ; for  example,  the  oil 
of  pepper  has  no  acrimony,  and  that  which  is 
obtained  from  wormwood  is  not  bitter. 

We  are  acquainted  with  two  methods  of  ex- 
tracting the  volatile  oils— expreftion  and  diftil. 
latiom 

i . Thofe  oils  which  are,  as  it  were,  in  a naked 
ftate,  and  contained  in  projecting  and  viftble 
receptacles,  are  obtained  by  expreftion.  Such^ 
are  thofe  of  citrons,  oranges,  cédrat,  and  berga- 
motte;  the  oil  iflues  out  of  the  fkin  of  thefe 
fruits  when  prefled.  It  may  therefore  be  pro- 
cured by  ftrong  preflure  of  the  peeling  againft 
an  inclined  glafs.  In  Provence  and  in  Italy 
they  are  rafped  ; by  which  means  the  veficles 
are  torn,  and  the  oil  flows  into  the  veflel  de- 
ftined  to  receive  it:  this  oil  fuffers  the  paren- 
chyma 
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chyma  which  goes  along  with  it  to  fubfide, 
and  becomes  clear  by  ftanding. 

If  a lump  of  fugar  be  rubbed  againft  thefe 
veficles,  it  imbibes  the  volatile  oils  ; and  forms 
an  oleo-faccharum,  foluble  in  water,  and  very 
proper  to  give  an  aromatic  flavour  to  certain 
liquids, 

2.  Diftillation  is  the  method  moft  commonly 
ufed  in  the  extraction  of  volatile  oils.  For  this 
purpofe,  the  plant  or  fruit  which  contains  the 
oil  is  placed  in  the  boiler  or  body  of  the  alembic. 
A quantity  of  water  is  then  poured  in,  fufficient 
to  cover  the  plant,  and  the  water  is  heated  to 
ebullition.  The  oil  which  rifes  with  this  de- 
gree of  heat,  comes  over  with  the  water,  and  is 
collected  at  the  furface  in  a particular  receiver, 
called  the  Italian  receiver,  which  fuffers  the 
furplus  of  water  to  efcape  by  a fpout  ifliiing 
from  the  belly  of  the  veflel,  whofe  orifice  is 
lower  than  that  of  the  neck  of  the  receiver;  fo 
that  by  this  means  the  oil  is  collected  in  the 
neck,  without  a poiïibility  of  its  efcaping. 

The  water  which  pafles  over  in  diftillation  is 
more  or  lefs  charged  with  oil,  and  the  odorant 
principle  of  the  plant,  and  forms  w'hat  is  known 
by  the  name  of  Diftilled  Water.  Thefe  waters 
ought  to  be  returned  again  into  the  cucurbit, 
when  the  fame  kind  of  plant  is  again  diftilled 

becaufe. 
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bccaufe,  being  faturated  with  oil,  and  the  aro- 
matic principle,  they  contribute  to  augment  the 
ulterior  prodüvff. 

When  the  oil  is  very  fluid  or  very  volatile,  it 
is  neceflary  to  annex  a worm  pipe  to  the  alem- 
bic, and  to  have  the  precaution  of  keeping  the 
water  at  a very  cold  temperature  : but  when, 
on  the  contrary,  the  oil  is  thick,  the  worm  pipe 
muit  be  removed,  and  the  water  of  the  refrige- 
ratory kept  at  a moderate  temperature.  In  the 
firff  way,  the  oils  of  balm,  mint,  fage,  lavender, 
camomille,  may  be  diflilled;  and,  by  the 
iecond,  the  oils  of  rofes,  of  elicampane,  ofparf- 
ley,  of  fennel,  of  cumin,  &c. 

*•  ^be  oil  of  cloves  may  likewife  be  extracted 
by  diftillation  per  defeenfum,  which  is  deter- 
mined by  applying  the  fire  above  the  mate- 
rial. 

Volatile  oils  are  very  fubjedf  to  be  adulterated, 
either  by  mixture  with  fat  oils,  or  with  other 
eflential  oils,  fuch  as  that  of  turpentine,  which 
is  cheaper;  or  by  mixing  them  with  alcohol. 

In  the  firff  cafe  the  fraud  is  eafily  detected 

ï.  By  diflillation,  becaufe  volatile  oils  rife  at 
the  heat  of  boiling  water.  2.  By  foaking  pa- 
per with  a fpot  or  trace  of  the  mixture,  and  ex- 
pofing  it  to  a degree  of  heat  fufheient  to  drive 
off  the  volatile  oil.  3.  By  means  of  alcohol, 

which 
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which  becomes  turbid  and  milky  by  the  infer* 
lubility  of  the  fixed  oil. 

The  volatile  oils  which  have  a very  ftrong 
fmell,  fuch  as  thofe  of  thyme  and  lavender,  are 
often  fophifticated  by  oil  of  turpentine.  In 
this  cafe  the  fraud  may  be  difeovered  by  foak- 
ing  a fmall  piece  of  cotton  in  the  mixture,  and 
leaving  it  expofed  to  the  air  a fufficient  time 
for  the  fmell  of  the  good  oil  to  be  diffipated, 
and  leave  only  that  of  the  adulteration.  The 
fame  end  may  be  anfwered  by  rubbing  a fmall 
quantity  of  the  mixture  on  the  hand,  in  which 
the  peculiar  fmell  of  oil  of  turpentine  is  deve- 
loped. Thefe  oils  are  likewife  falfified  by  digeft- 
ing  the  plant  in  oil  of  olive  before  diftillation. 
In  this  manner  the  oil  of  camomile  is  prepared. 

The  very  light  oils,  fuch  as  thofe  of  cédrat  or 
bergamotte,  are  often  mixed  with  a fmall  quan- 
tity of  alcohol.  This  fraud  is  eafily  detected 
by  the  addition  of  a few  drops  of  water,  which 
immediately  become  white,  becaufe  the  al- 
cohol abandons  the  oil  to  unite  with  the 

T ** 

water. 

The  volatile  oils  are  capable  of  uniting  with 
oxigëne,  with  alkalis,  and  with  acids. 

l.  Volatile  oils  abforb  oxigene  with  greater 
facility  than  the  fixed  oils.  They  become  co- 
loured by  the  abforption,  grow  thicker,  and  pafs 


to 
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to  the  ftate  of  refin  ; and  when  they  are  thick- 
ened to  this  point,  they  are  no  longer  capable 
of  fermenting,  but  fecure  from  all  putrefadion 
luch  bodies  as  are  penetrated  and  well  impreg- 
nated with  them.  On  this  is  founded  the  the- 
ory of  embalming. — The  adion  of  acids  upon 
thefe  oils,  caufes  them  to  pafs  to  the  ftate  of 
refin  ; and  there  is  no  other  difference  between 
volatile  oil  and  refin,  than  that  which  arifes 
from  this  addition  of  oxigene. 

All  the  oils,  when  they  affume  the  chara&er 

é 

of  refin  by  this  combination  of  oxigene,  let 
fall  needle-formed  cryftals  of  camphor,  Mr. 
Geoffroy  has  obferved  them  in  the  oil  of  fever- 
few, marjoram,  and  turpentine.  Acad.  1721, 
p.  163. 

When  the  oil  is  changed  by  the  combination 
of  oxigene,  it  gradually  lofes  its  fmell  and  vo- 
latility. To  reftore  this  oil  to  its  original  ftate, 
it  is  diftilled.  A thick  matter  remains  in  the 
diftilling  velfel,  which  confifts  of  refin  per- 
fedly  formed,  and  is  thus  feparated  from  the 
oil,  which  has  not  yet  undergone  the  fame  al- 
teration. 

a.  The  habitudes  of  acids  are  not  the  fame 
with  all  volatile  oils.  1.  The  concentrated  ful- 
phuric  acid  thickens  them;  but,  if  it  be  di- 
luted, it  forms  favonules,  2,  The  nitric  acid, 

when 
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when  concentrated,  inflames  them  ; but,  when, 
diluted,  it  caufes  them  gradually  to  pafs  to  the 
ftate  of  refin.  Borrichius  appears  to  have  been 
the  firft  who  inflamed  oil  of  turpentine  with 
the  fulphuric  acid,  without  the  nitric  acid. 
Homberg  repeated  this  delicate  experiment 
with  the  other  volatile  oils.  The  inflamma- 
tion of  oils  is  fo  much  the  more  eafily  effefted, 
as  the  oil  is  more  drying  or  greedy  of  oxigene, 
and  the  acid  more  eafily  decompofed.  3.  The 
muriatic  acid  reduces  oils  to  the  faponaceous 
ftate,  but  the  oxigenated  muriatic  acid  thickens 
them. 

3.  Starkey  appears  to  have  been  one  of  the 
firft  who  attempted  to  combine  a volatile  oil 
with  a fixed  alkali.  His  procefs  is  long  and 
complicated,  like  thofe  of  the  alchemifts  ; and 
the  combination  it  afforded  was  known  by  the 
name  of  Starkey’s  Soap.  The  procefs  of  this 
chemift  was  fo  long  merely  becaufe  he  ufed 
the  carbonate  of  pot-afh,  or  mild  vegetable  al- 
kali; but  if  ten  parts  of  cauftic  alkali,  or  lapis 
cauflicus , be  triturated  hot  with  eight  parts  of 
oil  of  turpentine,  the  foap  is  inftantaneoufly 
formed,  and  becomes  very  hard.  This  is  the 
procefs  of  Mr.  Geoffroy. — Acad,  des  Sciences, 
ann.  1725. 
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Concerning  Camphor, 

Camphor  is  obtained  from  a fpecies  of  laurel 
which  grows  in  China  and  Japan.  Some  tra- 
vellers affirm  that  the  old  trees  contain  it  fo 

„ . - 9 f 

abundantly,  that  on  fplitting  the  trunk  it  is 
found  in  large  tears,  fo  pure  as  to  have  no  need 
of  rectification • To  extradt  the  camphor,  the 
roots  of  the  trees  are  ufually  chofen  ; or,  in  w?ant 
of  thefe,  all  the  other  parts  of  the  tree.  Thefe 
are  put,  together  with  wrater,  into  an  iron  alem- 
bic, which  is  covered  with  its  head.  The  ca- 
pital is  fitted  up  internally  with  cords  of  rice 
ffraw,  the  joinings  are  luted*  and  the  diftilla- 
tion  proceeded  upon.  Part  of  the  camphor 
fublimes,  and  attaches  itfelf  to  the  ftraw  within 
the  head  .;  w hile  another  portion  is  carried  into 
the  receiver  with  the  water.  The  Hollanders 
purify  camphor  by  mixing  an  ounce  of  quick- 
lime with  every  pound  of  the  fubftance,  and 
fubliming  it  in  large  glafs  velfels. 

Camphor,  thus  purified,  is  a white  concrete 
cry  ftalline  fubfiance,  of  a firong  fmell  and  tafte, 
foluble  in  alcohol,  burning  with  a white  flame, 
and  leaving  no  refidue:  refembling  volatile  oils 
in  many  refpedts,  but  differing  from  them  in 
certain  properties;  fuch  as  that  of  burning  with- 
:crJ  out. 
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out  a refidue  5 of  diffolving  quietly,  without 
decompofition  or  alteration,  in  acids;  and  of 
being  volatilized  by  a gentle  heat,  without 
change  of  its  nature. 

O 

Camphor  is  obtained  by  diHillation  from  the 
roots  of  zedoary,  thyme,  rofemary,  fage,  the 
inula  helenium,  the  anemony,  the  pafque 
flower  or  pulfatilla,  &c.  And  it  is  to  be  ob- 
ferved,  that  all  thefe  plants  afford  a much 
greater  quantity  of  camphor  when  the  fap  has 
been  fufiered  to  pafs  to  the  concrete  Hate,  by  a 
dëficcation  of  feveral  months.  Thyme  and 
peppermint,  flowly  dried,  afford  much  cam- 
phor; whereas  the  frefh  plants  afford  volatile 
oil  : moH  of  the  volatile  oils,  in  palling  to  the 
Hate  of  relin,  alfo  let  fall  much  camphor.  Mr* 
Achard  has  likewife  obferved  that  a fmell  of 
camphor  was  difengaged  when  he  treated  the 
volatile  oil  of  fennel  with  acids.  The  combi- 
nation of  thediluted  nitric  acid  with  the  volatile 


oil  of  anife,  afforded  him  a large  quantity  of 
cryHals,  which  poffelfed  moH  of  the  properties 

of  camphor.  He  obtained  a fimilar  precipi- 

* * 

tate  by  pouring  the  vegetable  alkali  upon  vine- 
gar faturated  with  the  volatile  oil  of  angelica. 

From  all  thefe  fads  it  appears,  that  the  bafe 
of  camphor  forms  one  of  the  condiment  prin- 
ciples of  fome  volatile  oils;  but  it  is  in  the  li- 
Vor.  III.  F quid 
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quid  flare,  and  does  not  become  concrete  but 
by  combining  with  oxigene. 

Camphor  is  capable  of  cryflallization, accord- 
ing to  Mr.  Romieu,  whether  in  fublimation,  or 
when  it  is  (lowly  precipitated  from  alcohol,  or 
when  alcohol  is  fuperfaturated  with  it;  it  pre- 
cipitates in  (lender  filaments,  cry (lallizes  in  hex- 
agonal blades  attached  to  a common  axis,  and 
it  fublimes  in  hexagonal  pyramids  or  in  poly- 
gonal cryflalsi 

Camphor  is  not  foluble  in  water;  but  it 
communicates  its  fmell  to  that  fluid,  and  burns 
on  itsfurface.  Romieu  has  obferved  that  f mall 
pieces  of  camphor,  of  one-third  or  one-fourth 

A. 

of  a line  in  diameter,  being  placed  on  the  fur- 
face  of  pure  water  in  a glafs,  have  a rotatory 
motion  : and  this  appears  to  be  an  electrical 
phænomenon;  for  the  motion  ceafes  if  the  wa- 
ter be  touched  with  a conducting  fubftance; 
but  continues  if  it  be  touched  with  an  inf- 
lating body,  fuch  as  glafs,  fulphur,  or  refin. 
Bergen  has  obferved  that  camphor  does  not 
turn  upon  hot  water. 

Acids  dillblvc  camphor  without  producing 
any  alteration  in  it,  or  becoming  themfelves  de- 
compofed  : the  nitric  acid  diflolves  it  quietly; 
and  this  folution  has  been  called  Oil  of  Cam- 
phor. Camphor  precipirated  from  its  folution 

in 
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acids  by  the  addition  of  alkalis,  is  heavier, 

harder,  and  much  lefs  combuftible,  according 

* 

to  the  experiments  of  Mr.  Kofegartem  By  dif- 
tilling  the  nitric  acid  feveral  times  from  this 
4 ub  fiance,.  it  acquires  all  the  properties  of  an 

acid  which  cryftallSzes  in  parai lelopipedons. 

0 

To  obtain  the  camphoric  acid,,  nothing  more 
is  required  than  to  diflil  the  acid  at  lèverai 
times  from  the  camphor,  and  in  a large  quan- 
tity. Mr.  Kofegarten  diddled  the  nitric  acid 
eight  times  from  camphor,  and  obtained  a 
fait  cryftallized  in  parai  ldopipedons,  which 
reddened  fyrup  of.  violets,,  and  the  tincture  of 
turn  foie.  Its  tafte  is  bitter  ; and  it  differs  from 
the  oxalic  acid  in  not  precipitating  lime  from 
the  muriatic  acid.  ; 

* With  potafh  it  forms  a fait  which  cryftallizes 
iii' regular  hexagons. 

With  foda  it  affords  irregular  cry  fiais. 

With  ammoniac  it  forms  cryflalline  malles, 
which  exhibit  cryftals  in  needles  and  in  prifms0 
With  magnefia  it  produces  a white  pulveru- 
lent fait,  which  may  again  be  diffolved  in  water. 
It  diffolves  copper,  iron,  bifmuth,  zinc,  arfe~ 
nic,  and  cobalt.  The  folution  of  iron  affords  a 
ydldwifh  white  powder,  which  is  infoluble. 

This  acid  forms,  with  manganefe,  cryftals 
whofe  planes  are  parallel,  and  in  force  refpe&s 
referable  b a faites. 

-ft  - F 2 
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The  camphoric  acid,  or  rather  the  radical  of 
this  acid,  exifts  in  feveral  vegetables;  fince 
camphor  may  be  extra&ed  from  the  oils  of 
thyme,  of  cinnamon,  of  turpentine,  of  mint,  of 
feverfew,  of  faffafras,  &c.  Mr.  Dehne  has  ob- 
tained it  from  the  pafque  flower,  or  pulfatilla; 
and  Cartheufer  has  indicated  feveral  other 
plants  which  contain  it. 

Alcohol  readily  diflolves  it,  and  it  may  be 
precipitated  by  water  alone:  this  folution  is 
known  in  pharmacy  by  the  name  of  Campho- 
rated Spirit  of  Wine  ; or  Camphorated  Brandy, 
when  brandy  is  the  folvent. 

The  fixed  and  volatile  oils  likewife  diflolve 
each  other  by  the  afliftance  of  heat  ; the  folu- 
tions  let  fall  cryftals  in  vegetation,  fimilar  to 
thofe  which  are  formed  in  the  folutions  of  fal 
ammoniac,  compofed  of  very  fine  filaments 
adhering  to  a middle  part.  This  obfervation 
was  made  by  Mr.  Romieu,  Acad,  des  Sciences, 

1756. 

Camphor  is  one  of  the  bed  remedies  wdiich 
the  art  of  medicine  pofleffes.  When  applied  to 
inflammatory  tumours  it  is  refolvent  ; and,  in- 
ternally taken,  it  is  antifpafmodic,  efpecially 
when  dilfolved  in  brandy.  It  is  given  in  Ger- 
many and  in  England  in  the  dofe  of  feveral 
drams  per  day  ; but  in  France  our  timid  phy- 

ficians  do  not  preferibe  it  in  a larger  dofe  than 

a few 
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a few  grains.  It  mitigates  heat  in  the  urinary 
paffage.  It  is  given  triturated  with  yolk  of 
egg,  fugar,  &c. 

It  has  likevvife  been  fuppofed  that  its  fmell 
deftroyed  or  drove  away  moths,  and  other  in- 
fers, which  feed  upon  cloth,  &c. 


ARTICLE  III. 

Concerning  Refins. 

The  name  of  Refin  is  ufed  to  denote  inflam- 
mable fubftances  foluble  in  alcohol,  ufually  af- 
fording much  foot  by  their  combuftion  ; they 
are  likewife  foluble  in  oil,  but  not  all  in  water. 

All  the  refins  appear  to  be  nothing  elfe  but 
oils  rendered  concrete  by  their  combination 
with  oxigene.  The  expofure  of  thefe  to  the 
open  air,  and  the  decompofition  of  acids  ap- 
plied to  them,  evidently  prove  this  conclufion. 

Refins  in  general  are  lefs  fweet  than  the  bal- 
fams.  They  afford  more  volatile  oil,  but  no 
acid,  by  diflillation. 

There  are  fome  among  the  known  refins 
which  are  very  pure,  and  perfectly  foluble  in 
alcohol,  fuch  as  the  balm  of  Mecca  and  of  Co- 
pahu,  turpentines,  tacamahaca,  elemi;  others 
are  lefs  pure,  and  contain  a fmall  portion  of 

ex  craft, 
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extract,  which  renders  them  npt  totally  folubie 
in  alcohol  ; fuch  are  maftic,  fandarach,  guaia- 
cum,  laudanum,  and  dragon’s  blood. 

i.  The  balfam  of  Mecca  is  a fluid  juice 
which  becomes  thick  and  brown  by  age.  It 
flows  from  inçifions  made  in  the  arnaris  opo- 
balfamum.  It  is  known  by  the  different  names 
of  Balm  of  Judea,  of  Egypt,  of  Grand  Cairo, 
of  Syria,  of  Conflantinople,  &c. 

Its  fmell  is  flrong,  and  inclining  to  that  of 
lemons;  its  tafle  is  bitter  and  aromatic. 

Th  is  balfam,  diflilled  by  the  heat  of  boiling 
water,  affords  much  volatile  oil. 

It  is  balfamic;  and  is  given  incorporated 
with  fugar,  or  mixed  with  the  yolk  of  egg.  It 
is  aromatic,  vulnerary,  and  healing, 

; s.  The  balfam  of  Copahu  flows  from  a tree 
called  Copaiba,  in  South  America,  near  Tolu. 
Jt  affords  the  fame  produds,  and  poffeffes  tin 
fame  virtues,  as  the  foregoing. 

<3,  The  turpentine  of  Chios  flows  from  the 
turpentine  tree,  which  affords  the  piftachios. 
It  is  fluid-,  and  of  a yellowifa  white  colour  in- 
clining to  blue. 

This  plant  grows  in  Cyprus,  at  Chios,  and  h 
common  in  the  fouth  of  . France,  The . tur- 
pentine.  is  obtained  only  from  the  trunk  and 
large- branches.  tarifions  are  made  firft  at  the 
(hr.;n  lower 
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lower  part  of  the  tree,  and  afterwards  by  de- 
grees higher  up* 

This  turpentine,  diddled  on  the  water-bath, 
without  addition,  affords  a very  white,  very 
limpid,  and  very  fragrant  volatile  oil:  a more 
ponderous  oil  may  be  extracted  at  the  heat  of 
boiling  water  ; and  the  reddue,  which  is  called 
Boiled  Turpentine,  affords  by  didillation,  in  the 
reverberatory  furnace,  a weak  acid,  a imali  quan- 
tity of  brown  confident  oil,  and  much  coal. 

The  turpentine  of  Chios  is  very  rare  in 
commerce.  Venice  turpentine  is  extradied 
from  the  larix  : its  colour  is  a bright  yellow, 
its  confidence  limpid,  its  fmell  drong  and 
aromatic,  and  its  tade  bitter. 

The  tree  which  affords  it  is  that  which  af- 
fords manna.  Holes  are  bored  during  the  dim- 
mer near  the  bottom  of  the  trunks  of  thefe  trees, 
into  which  fmall  gutters  or  tubes  are  inferred, 
to  convey  the  juice  into  veffels  intended  to  re- 
ceive it.  The  refin  is  obtained  only  from  trees 
in  full  vigour;  the  old  trees  very  often  have 
confiderable  depofitions  of  refin  in  their  trunks. 

This  turpentine  affords  the  fame  principles 
as  that  of  Chios. 

It  is  ufed  in  medicine  as  a detergent  for 
ulcers  in  the  lungs,  kidneys,  &c.  either  in- 
corporated with  lugar,  or  mixed  with  the 

yolk 
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yolk  of  an  egg,  to  render  it  more  mifcible  with 
aqueous  potions.  The  foap  of  Starkey,  which 
we  have  fpoken  of  under  the  article  of  Volatile 
Oils,  is  made  with  this  turpentine. 

The  refin  known  in  commerce  by  the  name 
of  Strafburgh  T urpentine,  is  a refinous  juice  of 
the  confidence  of  a fixed  oil,  of  a yellowifh 
white  colour,  a bitter  tafie,  and  a more  agree- 
able fmell  than  the  preceding  refins. 

It  flows  from  the  yew-leaved  fir,  which  is 
very  common  in  the  mountains  of  Switzerland. 
This  refin  is  collected  in  bliflers,  which  appear 
beneath  the  bark  in  the  ftrong  heats  of  fum- 
mer.  The  peafants  pierce  thefe  vcficles  with 
the  point  of  a jfmall  horn,  w hich  becomes  filled 
with  the  juice,  and  is  from  time  to  time  emp- 
tied into  a larger  veffel. 

The  balm  of  Canada  differs  from  the  tur- 
pentine of  the  fir  in  its  fmell  only,  which  is 
more  pleafant.  It  is  obtained  from  a fpecics 
of  fir  w'hich  grow  s in  Canada. 

Oil  of  turpentine  is  more  particularly  ufed 
in  the  arts.  It  is  the  great  folvent  for  all  refins  ; 
and,  as  it  evaporates,  it  leaves  them  applied  to 
the  furface  of  bodies  on  which  the  mixture  has 
been  fpread.  As  refins  are  the  bafis  of  all  var- 
nifhes,  alcohol  and  oil  of  turpentine  muft  be 
the  vehicles  or  folvents. 

4,  Pitch 
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4.  Pitch  is  a refinous  juice,  of  a yellow  co- 
lour, more  or  lefs  inclining  to  brown.  It  is 
afforded  by  a fir  named  Picea  or  Epicéa.  In- 
cifions  are  made  through  the  bark;  and  the 
wound  is  renewed  from  time  to  time,  as  the 
lips  become  callous.  A vigorous  tree  often 
affords  forty  pounds. 

Pitch  melted,  and  expreffed  through  bags  of 
cloth,  is  rendered  purer.  It  is  packed  in  barrels, 
by  the  nameof  White  Pitch,  or  Burgundy  Pitch. 

White  pitch,  mixed  with  lamp-black,  forms 
black  pitch. 

White  pitch  kept  in  fufion  becomes  dry.  The 
defecation  may  be  facilitated  with  vinegar,  and 
leaving  it  for  a time  over  the  fire.  It  then  be- 
comes very  dry,  and  is  called  Colophony. 

Lamp-black  is  the  foot  of  burned  pitch.  It 
is  likewife  prepared  by  collecting  the  foot  of 
pit-coal. 

5.  Galipot  is  a concrete  refinous  juice,  of  a 
yellowifh  white  colour  and  ftrong  fmell.  This 
juice  comes  from  Guienne,  where  it  is  afforded 
by  two  fpecies  of  pine,  the  pinus  maritima  major, 
et  minor . 

When  thefe  trees  have  acquired  a certain  fize, 
a hole  or  notch  is  cut  through  the  bark,  near 
the  bottom  of  the  trunk.  The  refm  iffues  out, 
2nd  Rows  into  veffels  placed  beneath  to  receive 

it. 
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, it.  Care  is  taken  to  keep  the  wound  open,  and 
to  renew  it.  The  refin  flows  during  the  fum- 
mer;  but  that  which  ifiuesout  during  the  fpring, 
autumn,  and  winter,  dries  againft  the  tree. 

The  pine  like  wife  affords  tar,  and  the  oil 
called  huile  de  Cade . For  this  purpofe  the 
wood  of  the  trunk,  branches,  and  roots,  is 
heaped  together  and  covered  with  turf,  over 
which  a fire  is  lighted,  as  if  to  convert  them 
into  charcoal.  The  oil  which  is  dilengaged, 
not  being  at  liberty  to  efcape,  falls  to  the  bot- 
tom into  a channel  or  gutter,  which  conveys 
it  into  a tub.  The  moft  fluid  part  is  fold  un- 
der the  name  of  huile  de  Cade  ; and  the  thicker 
part  is  the  tar  ufed  for  paying  or  painting  the 
parts  of  ihipping  and  other  veffels. 

The  combination  of  feveral  refins,  coloured 
by  cinnabar  and  minium,  forms  feaiing-wax. 
To  make  the  wax,  take  half  an  ounce  of  omm- 

O 

lac,  two  drams  of  turpentine,  the  iamequan. 

tity  of  colophony,  one  dram  of  cinnabar,  and 

» 

the  fame  quantity  of  minium.  The  lac  and 
the  colophony  are  to  be  firft  fufed,  after  which 
the  turpentine  is  to  be  added,  and  laffly  the 
colouring  matters. 

6.  Maffic  has  the  form  of  white  tears  of  a 
farinaceous  appearance,  having  little  fmell,  and 
a bitter  aftringent  taffe.  Maffic  flows  naturally 

from 
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from  the  tree,  but  its  produce  is  accelerated 
by  incifions.  The  Idler  turpentine  tree,  and 
the  lentifcus,  afford  that  which  is  met  with  in 
commerce. 

Maftic  affords  no  volatile  oil  when  diff illed 
with  water.  It  is  almoft  totally  foluble  in  al- 
cohol. 

This  refin  is  ufed  in  fumigations.  It  is 
chewed,  to  ftrengthen  the  gums  ; and  it  forms 
the  bafis  of  feveral  drying  varnifhes. 

7.  Sandarach  is  a concrete  refinous  juice,  in 
dry  white  tranfparent  tears,  of  a bitter  andaf- 
tringent  tafte.  It  is  obtained  from  moll  fpecies 
of  the  juniper,  and  is  found  between  the  bark 
and  the  wood. 

Sandarach  is  almoft  totally  foluble  in  alcohol, 
with  which  it  forms  a very  white  varnifh,  that 
dries  fpeedily.  For  this  reafon,  the  refin  itfelf 
is  known  by  us  under  the  name  of  Varnifti 

(verms), 

8.  Labdanum  is  a black  refinous  juice,  dry 
and  friable,  of  a ftrong  fmell,  and  a difagreea- 
ble  aromatic  tafte.  It  tranfudes  from  the  leaves 
and  branches  of  a kind  ot  ciftus,  which  grows 
in  the  iffand  of  Candia.  Tcurnefort,  in  his 
Voyage  to  the  Levant,  informs  us  that  when 
the  air  is  dry,  and  the  refin  iffues  out  of  the 
pores  of  the  ciftus,  the  peafimts  ftrike  all  the 

parts 
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parts  of  thefe  trees  with  a kind  of  whip,  made 
of  feveral  thongs  of  leather,  fixed  to  the  end  of 
a ftaff.  The  juice  adheres  to  the  leather,  and 
is  cleared  off  with  a knife.  This  is  pure  lab- 
danum>  and  is  very  rare.  That  which  is 
known  by  the  name  of  labdanum  in  tortis , is 
mixed  with  a very  fine  ferruginous  fand,  for 
the  purpofe  of  increasing  its  weight. 

9.  Dragon’s  blood  is  a refin  of  a deep  red 
in  the  mafs,  but  brighter  when  in  powder.  It 
has  neither  tafie  nor  fmell. 

It  is  obtained  from  the  drakena>  in  the  Ca- 
nary iflands,  from  which  it  flows  in  tears  dur- 
ing the  dog-days.  It  is  alfo  obtained  from  the 
ptero-carpus  draco.  The  parts  are  expofcd  to 
the  vapour  of  hot  water;  the  juice  iffues  out 
in  drops,  which  are  collected  and  wrapped  up 
in  the  leaves  of  reeds. 

The  dragon’s  blood  of  the  fhops,  which  has 
the  form  of  flattened  orbicular  loaves,  is  a com- 
pofition  of  various  gums,  to  which  this  form 
is  given,  after  they  have  been  coloured  with  a 
fmall  quantity  of  dragon’s  blood. 

Dragon’s  blood  is  foluble  in  alcohol  : the  fo- 
lution  is  red  ; the  refin  itfelf  may  be  precipi- 
tated of  the  fame  colour. 

This  refin  is  ufed  in  medicine  as  an  afirin- 

gent. 
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ARTICLE  IV. 
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Concerning  Balfams. 
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Some  authors  define  balfams  to  be  fluid  in- 
flammable fubflances;  but  there  are  fome 
which  are  dry.  Others  again  give  this  name 
to  the  molt  fragrant  among  the  refins.  M. 
Bucquet  has  confined  this  denomination  to 
fuch  refins  only  as  have  a fweet  flavour,  capa- 
ble of  being  communicated  to  water  ; and  which 
more  efpecially  contain  fragrant  acid  and  con- 
crete faits,  which  may  be  feparated  by  decoc- 
tion or  fublimation.  It  appears  therefore  that 
thefe  fubflances  contain  a principle  not  found 
in  refins,  which,  combining  with  oxigene, 
forms  an  acid  ; while  the  oil,  faturated  with  the 
fame  air,  forms  the  refin.  This  acid  fait  is  fo- 
lüble  in  water  and  alcohol.  As  the  chemical 
analyfis  points  out  a fufliciently  ftriking  dif- 
ference between  balfams  and  refins,  we  think 
it  proper  to  treat  them  feparately. 

The  fubflances  called  Balfams  are  therefore 
refins  united  with  a concrete  acid  fait.  We 
are  acquainted  with  three  principal  kinds;  viz. 
benzoin,  the  balfam  of  Tolu,  and  the  ftorax 
calamita, 

t ’ 

y.  Benzoin 


y 8 Varieties  of  Benzoin, 

i.  Benzoin  is  a coagulated  juice,  of  a plea- 
fant  fragrant  fmell,  which  becomes  ftronger  by 
fritftion  and  heat. 

I wo  varieties  of  this  fubftance  are  known 
the  benzoë  amygdaloides,  and  the  common  ben- 
zoin. 'the  firft  i&compofed  of  the  mo  ft  beau- 
tiful tears  of  this  balfam,  connedled  together 
by  a gluten  of  the  fame  nature*  but  browner, 
and  of  the  afpedt  of  nutmegs  in  its  fratfture- 
The  fécond  is  merely  the  juice  itfelf,  without 
any  mixture  Of  tftefe  fine  and  very  pure  rears. 
It  comes  to  us  from  the  kingdom  of  Siam,  and 
the  if fand  of  Sumatra;  but  we  do  not  know 
the  tree  that  affords  it  *. 

Benzoin,  laid  upon  hot  coals,  fufes,  fpeedily 
takes  fire,  and  emits  a ftrong  aromatic  fmell. 
But  if  it  be  merely  heated,  w ithout  fetting  it  on 
fire,  it  fwells  up,  and  emits  a more  pleafant 
though  lefs  powerful  fmell. 

Benzoin  pounded,  and  boiled  in  w?ater, affords 
an  acid  fait,  which  cryftallizes  in  long  needles 
by  cooling.  This  fait  may  alfo  be  extracted  by 
fublimatiori.  It  rifes  by  a degree  of  heat  even 
lefs  than  that  'Which  is  required  to  raife  the  oil  of 
benzoin  * and  this  is  the  fubftance  called  Flow  - 
ers of  Benzoin,  or  the  Sublimed  Acid  of  Ben* 

* ■•'/"*  4 . 

* For  a drawing  and  defeription  of  this  tree,  confult 
Dryander,  in  the  Phil.  Tranf.  vol.  Ixxvii.  No.  31. 
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zoin.  Neither  of  thefe  proceffes  is  œconomi- 
cal  ; and  in  the  preparation  of  thefe  articles,  in 
the  large  way,  Ï begin  by  diffilling  the  benzoin, 
and  caufe  all  the. products. to  pafs  confounded 
together  into  a capacious  receiver.  I then 
boil  the  produft  in  water,  and  by  this  means 
I obtain  a much  greater  quantity,  of  the  fait  of 
benzoin:  becaufe,  in  this  (late,  the  water  at- 
tacks and  diffolves  the  whole  contents  ; where- 
as the  moft  accurate  trituration  will  not  pro- 
duce the,  fame  effed. 

The  fublimed  acid  of  benzoin  has  a very  pe- 
netrating aromatic  fmell,  which  excites  cough- 
ing; more  efpecially,  if  the  fubliming  veffels  be 
opened  while  yet  hot.  It  reddens  the  fyrup  of 
violets,  and  effervefces  with  the  alkaline  carbo- 
nates. It  unites  with  earths,  alkalis,  and  me- 
tals, and  forms  benzoates,  of  which  Bergmann 
and  Scheele  have  given  us.fome  account. 

Alcohol  diffolves  benzoin  totally,  without 
leaving  any  reffdue  but  fuch  foreign  impurities 
as  the  balfam  may  happen  to  contain.  It  may 
be  precipitated  by  the  addition  of  water;  and 
then  conftitutes  the  opake  fluid  called  Lac  Vir- 
ginale. ! ; 

Benzoin  is  ufed  as  an  aromatic  in  medicine; 
but  it  is  feldom  ufed  in  fubftance,  becaufe  of  its 
fparingfolubility  : its  tindure,and  volatile  acid. 
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are  ufed.  The  latter  is  a good  incifive  medi- 
cine to  be  adminiftered  in  pituitous  obffrucffions 
of  the  lungs,  the  kidneys.  See.  It  is  given  in 
extraits,  or  diffolved  in  water. 

Benzoin  is  employed  in  fumigations  for  in- 
dolent tumours.  The  oil  is  likewife  an  excel- 
lent refolvent.  It  is  applied  by  fridlion  to 
members  afFeited  with  cold  rheumatic  and  pa- 
ralytic diforders. 

2.  The  balfam  of  Tolu,  of  Peru,  or  of  Car~ 
thagena,  has  a mild  and  pleafant  fmell. 

It  is  met  with  in  commerce  in  two  different 
forms  ; either  in  (hells,  or  in  the  fluid  ftate. 
The  coco  is  foftened  by  boiling  water,  and 
the  balfam  flows  out  in  the  fluid  form. 

The  tree  which  affords  it,  is  the  Toluifera 
of  Linnæus.  It  grows  in  South  America,  in 
the  diftrift  called  Tolu,  between  Carthagena 
and  Nombre  de  Dios. 

The  fluid  balfam  affords  much  volatile  oil 
when  diftilled  by  the  heat  of  boiling  water. 

An  acid  fait  may  be  extracted  from  this  bal- 
fam, which  greatly  refembles  that  of  benzoin, 
and  may  be  obtained  by  the  fame  proceffes; 
but  this  fublimed  fait  is  commonly  brown,  be- 
caufe  it  is  foiled  bv  a portion  of  the  balfam, 
which  rifes  with  a lefs  heat  than  benzoin 
does. 


This 
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This  balfam  is  foluble  in  alcohol,  and  mav 
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be  precipitated  by  the  addition  of  water. 
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It  is  much  ufed  in  medicine,  as  an  aromatic, 

•*'  » • » ■*  » %.  - ! . . l * . . i ) J t - > f. 

vulnerary,  and  antiputrefcent  remedy.  It  is  ad- 
miniftered  either  triturated  with  fu gar,  or  mixed 
with  fome  extrad:.  A fyrup  is  prepared  from  it 
by  dige  fling  it  in  a gentle  heat  with  fugar  ; or 
by  diiTolving  it  in  alcohol,  adding  fugar,  and 
fuffering  the  alcohol  to  diffipate  fpontaneoufly* 
It  is  fallified  by  macerating  the  diftilled  oil 
of  benzoin  upon  the  buds  of  the  balm-fcented 
poplar,  and  adding  a fmall  quantity  of  the  na- 
tural balfam. 


Storax  or  ftyrax  calamita  is  a juice  of  a very 
ftrong  but  very  pleafant  frnelh  Two  varieties 
are  known  in  commerce:  the  one  in  reddifh 
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clean  tears;  the  other  in  maffes  of  a blackifh 
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red  colour,  foft  and  fatty.  , 

The  plant  which  affords  it  is  called  the  ori- 
ental liquid  amber.  It  has  been  iong  fuppofed 
to  be  the  Ifyrax  folio  mali  cotonæi  C.  B.  which 
is  known  in  Provence,  in  the  wood  of  La  Char- 


treufe  de  Montrieu,  by  the  name  of  Aliboufier  ; 


and,  according  to  Duhamel,  affords  a very  odo- 
rant juice,  which  he  took  for  ftorax. 

« • * 


Its  habitudes  during  analyfis  are  the  fame 
as  the  preceding,  and  it  exhibits  the  fame  phe- 
nomena. 
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It  was  formerly  brought  to  us  in  canes  or 
reeds,  whence  its  name  of  ftorax  calamita. 

Thefe  three  balfams  form  the  bafe  of  thofe 
fragrant  paftils  which  are  burned  in  the  cham- 
bers of  the  fick,  to  conceal  or  difguife  bad 
fmells.  Thefe  balfams  are  made  into  mafles 
by  means  of  gum  ; with  the  addition  of  char- 
coal and  the  nitrate  of  pot-afh,  to  facilitate 
combuftion. 

ARTICLE  V. 

Concerning  Gum  Refins, 

The  guru  refins  are  a natural  mixture  of 
extraS  and  refin.  They  feldom  flow  naturally 
from  plants,  but  iflue  out  from  incifions  made 
for  that  purpofe.  They  are  fonjetimes  white, 
as  in  the  tithymalus  and  the  fig-tree;  fome- 
times  yellow,  as  in  the  chelidonium:  fo  that 
we  may  confider  thefe  fubftances  as  true  emul- 
fions,  whofe  conflituent  principles  vary  in 
their  proportions. 

The  gum  refins  are  partly  foluble  in  water, 

. f - 

and  partly  in  alcohol. 

One  character  of  gum  refins  is,  that  they  ren* 
dtr  water  turbid  in  which  they  are  boiled. 

This  clafs  is  fufficiently  numerous;  but  we 
{hall  only  treat  of  the  principal  fpecies,  and 

more 
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more  efpecially  thofe  which  are  ufed  in  medi- 
cine. 

I*.  Olibanum,  or  frankincenfe,  is  a gum  re- 
fin, in  tears  of  a yellowifh  white  colour,  and 
t ran fpa rent.  Two  kinds  are  known  in  trade: 
the  male  incenfe,  in  fmall  very  pure  tears  ; and 
the  female  incenfe,  in  large  and  impure  tears. 

The  tree  which  affords  it  is  not  known. 
Some  authors  fuppofe  it  to  be  the  cedar  with 
cyprefs,  leaves. 

Olibanutn  contains  three  parts  of  reffnous 
matter,  and  one  of  extract.  When  it  is  boiled 
in  water,  the  folution  is  white  and  turbid,  like 
that  of  all  the  juices  of  this  clafs.  When  it  is 
frefh,  it  affords  a fmall  quantity  of  volatile  oiL 

Olibanum  is  ufed  in  medicine  as  a refolvent. 
But  its  chief  ufe  is  in  our  temples,  where  it  has 
been  adopted  a-s  one  of  the  inffruments  of 
worfhip  of  the  Divinity. 

It  is  ufed  in  hofpitals,  to  difguife  the  fmell 
of  the  putrid  air  which  is  exhaled.  M.  Achard 
has  proved  that  this  proceeding  has  no  other  ef- 
fect than  that  of  deceiving  the  fenfe  of  fmelling,, 

2.  Scammony  is  of  a blackifh  grey  colour, 

: 

a bitter  and  acrid  taffe,  and  a ftrong  naufeous 
fmell. 

* ' % 
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Two  varieties  are  met  with  in  commerce 
one  of  which  comes  from  Aleppo,  and  the 
other  {jporn  Smyrna.  The  firff:  is  paler,  lighter , 
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and  more  pure;  the  fécond  is  black*  heavy* 
and  mixed  with  foreign  fubdances. 

It  is  extracted  from  the  convolvulus  fcam- 
monia,  principally  from  the  root.  For  this 
purpofe  inciiions  are  made  at  the  head  of  the 

root  : it  is  collected  in  mufcle  (hells.  But  mod 

% 

of  that  met  with  in  trade  is  obtained  from  the 
roots  by  expreffion. 

From  the  refaits  of  the  analyfis  of  Geoffroy 
and  Cartheufer,  it  appears  that  the  proportion 
of  the  component  parts  varies  in  the  different 
fpecimens  examined.  The  latter  obtained  near 
one-half  of  extrabb,  whereas  the  former  found 
only  one-fixth. 

Scammony  is  ufed  in  medicine  as  a purgative, 
m the  dofe  of  fevcral  grains.  When  triturated 
with  fugar  and  almonds,  it  forms  a very  agree- 
able purgative  emuldon.  When  foftened  by  a 
mixture  of  the  juice  of  liquorice,  or  of  wild 
quinces,  it  forms  the  diagredium. 

3.  Gum  guttæ  has  a reddidi  yellow  colour  : 
it  has  no  fmell;  but  its  tade  is  acrid  and  caudic. 
Gum  guttæ  was  brought  to  Clufius  in  1630, 
It  comes  from  the  kingdom  of  Siam,  from 
China,  and  from  the  ifland  of  Ceylon,  in  cy* 
iinders  of  various  fizes.  The  tree  which  affords 
it  is  called  Goddam  Pu  Hi.  Herman  reports, 
from  his  ownobfervation  as  an  eye-witnefs,  that 
a milky  and  yeliowifnjuice  flows  from  incifions 

made 
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made  in  thefe  trees;  that  this  juice  becomes 
thick  by  the  heat  of  the  fun  ; and  that,  when 
it  is  in  a ftate  fit  to  be  handled,  it  is  formed 
into  large  globular  mafTes. 

Geoffroy  has  extracted  five-fixths  of , refill 
from  gum  guttæ.  Cartheufer  has  aferibed  to 
it  more  extractive  than  relinous  matter. 

Gum  guttæ  is  fometimes  ufed  as  a purgative, 
in  a dofe  of  a few  grains-  But  the  principal 
ufe  of  this  fubftance  is  in  painting,  where  it 
is  recommended  by  the  beauty  of  its  colour. 

4.  Alfa  fœtida  is  met  with  in  tears  of  a yel— 
lowifh  white  colour  ; but  molt  commonly  in 
the  form  of  loaves  formed  by  the  aggregation 
of  a number  of  the  tears.  It  has  an  acrid  and 
bitter  tafte,  and  its  fmell  is  one  of  the  moll 
difagreeable. 

The  pjant  which  affords  it  is  called  Ferula 
Alfa  Fœtida. 

This  plant  grows  in  Perfia  ; and  the  juice  of 
its  root  is  obtained  by  expreffion,  according  to 
Kæmpfer.  It  is  fluid  and  white  when  it  iliues 
from  the  plant,  and  it  emits  an  abominable 
fmell  when  recent.  This  juice  lofes  its  fmell, 
and  becomes  coloured,  as  it  dries.  But  it  (fill 
retains  fmell  enough  to  entitle  it  to  the  name 
of  Stercus  Diaboli. 

The  Indians  find  its  flavour  agreeable:  they 
ufe  it  for  fcafoning,  and  call  it  th  e-food  of  the 
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\ gods : a proof  w'hidh  evinces,  beyond  every  ar- 
gument, that  tafies  muft  not  bcdifputed. 

Cartheufer  found  it  to  contain  one-third  of 
refin. 

It  is  a folvcht  and  difcuti'erit  remedy  ; and 
more  particularly  valuable  as  a mold  powerful 
antihyfleric. 

5.  Aloes  is  a juice  of  a fed  brown  colour, 
and  very  con fiderable  bittcrnefs.  Three  fpecies 
are  diftinguifhed^— the  foccotrine  aloes,  the 
hepatic  aloes,  and  the  coballine  aloes:  they 
differ  only  in  their  degree  of  purity.  M.  de 
Juffieu,  who  faw  thefe  three  varieties  prepared 
at  Morviedro  in  Spain,  affures  us  that  they  are 
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all  obtained  from  the  aloe  vulgaris.  The  ïirft 
variety  is  obtained  by  making  incifions  in  the 
leaves.  Time  is  allowed  for  its  impurities  to 
fubfide  perfectly.  The  fluid  is  then  decanted 
from  the  dregs,  and  left  to  become  thick-;  after 
which  it  is  put  into  leathern  facks  for  fale,  un- 
der the  name  of  Soccotrifte  aloes.  A juice  of 
the  fame  nature  is  obtained  by  expreflion  from 
the  fame  leaves,  which,  when  clarified  in  the 
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fame  manner,  forms  the  hepatic  aloes  ; and  the 
coballine  aloes  is  obtained  by  a ftronger  pref- 
fure. 

The  Soccotrine  aloes  contains  no  more  than 
one-eighth  of  refin,  according  to  Boulduc. 
The  hepatic  aloes  contains  half  its  weight. 

Aloes 
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Aloes  is  very  much  ufed  in  medicine  as  a 
purgative,  tonic,  alterative,  and  vermifuge, 

6.  Gum  ammoniac  is  fometimes  met  with 
in  fmall  tears,  white  within,  and  yellow  with- 
out, But  they  are  often  united  in  the  mafs, 
refembling  the  benzoë  amygdaloides. 

Its  fm ell  is  fetid;  and  its  tafte  acrid,  bit- 
ter, and  rather  naufeous. 

This  juice  comes  from  the  deferts  of  Africa, 
and  the  plant  which  affords  it  is  unknown  ; it 
is  prefumed  to  be  of  the  clafs  of  umbelliferous 
plants,  from  the  figure  of  the  feeds  found  in  it. 

Gum  ammoniac  is  very  much  ufed  in  medi- 
cine. It  is  a very  good  alterative;  and  is  given 
in  pills,  incorporated  with  fugar,  or  in  fome 
extraft.  It  may  even  be  diffolved  or  diffufed 
in  water  : this  liquid  becomes  turbid,  and  of  a 
yellowifh  white.  Gum  ammoniac  enters  into 
the  compofition  of  all  difcuflive  plafters. 

Concerning  Caoutchouc,  or  Elaftic  Gum. 

Elaftic  gum  is  one  of  thofe  fubftances  which 
it  is  difficult  to  clafs.  It  burns  like  refins;  but 
its  foftnefs,  its  elafticity,  and  its  infolubility  in 
the  menftruums  which  ufually  diffolve  refins, 
do  not  allow  us  to  clafs  it  among  thofe  bodies. 

The  tree  which  affords  it  is  known  by  the 
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name  of  Seringa  by  the  Indians  of  Para.  The 
inhabitants  of  the  province  of  Efrneraldas,  a 
province  of  Quito,  call  it  Hhava  ; and  thofe  of 
the  province  of  Mainas,  Caoutchouc. 

Mr.  Richard  has  proved  that  this  tree  is  of 
the  family  of  the  euphorbia  ; and  Mr.  Dorthes 
has  obferved,  that  the  coccus  which  are  covered 
with  a down  that  refembles  /mall  ffraws,  were 
covered  with  a gum  very  much  refembling  the 
da/tic  gum.  Thefe  infers  feed  on  the  euphor- 
bium;  but  thofe  which  come  from  other  fitua- 
• lions  afford  the  fame  juice, 

' We  are  indebted  to  Mr.  Condamine  for  an  ac- 
count, and  accurate  details,  concerning  this  tree. 
(Acad,  des  Sciences,  1751.)  This  academician 
informs  us'  after  Mr.  Frefneau,  engineer  at  Cay- 
enne, that  the  caoutchouc  is  a very  lofty  tree. 
Incifions  are  made  in  the  bark  ; and  the  white 
juice,  which  flows  out  in  a more  or  lefs  liquid 
Rate,  is  received  in  a veffel  placed  for  that  pur- 
pole.  This  is  applied  in  fucceilive  coatings 
upon  a mould  of  clay,  and  dried  by  the  fire,  or 
in  the  fun.  All  forts  oi  defigns  are  traced  upon 
it  while  foft  ; and,  when  it  is  dry,  the  clay  mould 
is  crufhed,  and  the  pieces  fhaken  out. 

This  gum  is  very  elaflic,  and  capable  of  great 
ex  ten  lion. 

When  elaftic  gum  is  expofed  to  the  fire,  it 
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becomes  Toft,  fwells  up,  and  burns  with  a 
white  dame.  It  is  ufed  for  illumination,  in- 
ftead  of  candles,  at  Cayenne. 

It  is  not  at  all  foluble  either  in  water  or  al- 
cohol. But  Macquer  has  allured  us  that  ether 
is  its  true  folvent;  and  upon  this  property  he 
has  inflituted  the  art  of  making  bougies  for 
chirurgical  ufes  of  elaftic  gum,  by  applying  this 
folution  upon  a mould  of  wax  till  it  is  of  the 
requilite  thicknefs. 

Mr.  Berniard,  to  whom  w7e  are  indebted  for 
important  obfervations  upon  this  fubflance, 
found  only  the  nitric  ether  which  diffolved 
elaftic  gum.  Very  pure  fulphuric  ether  did 
not  perceptibly  adl  upon  it. 

If  elalfic  gum  be  put  in  contadl  with  a vola- 
tile oil,  fuch  as  that  of  turpentine,  or  even  if  it 
be  expofed  to  the  vapour  of  that  fluid,  it  fwells, 
foftens,  and  becomes  very  pally.  It  may  then 
be  fpread  upon  paper,  or  applied  as  a varnifh  to 
cloth;  but  this  covering  preferves  its  adhelive 
quality,  and  does  not  lofe  it  for  a long  time. 
The  mixture  of  volatile  oil  and  alcohol  forms 
abetter  folvent  than  the  pure  oil,  and  the  var- 
nilh  dries  more  fpeedily* 

Mr.  Berniard  has  concluded  from  his  experi- 
ments that  the  elallic  gum  is  a fat  oil,  coloured 
by  a matter  foluble  in  alcohol,  and  foiled  by 

the 
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the  fmoke  to  which  the  gum  is  expofed  in  dry- 
ing. 

If  linfeed  oil  be  rendered  very  drying  by  di- 
getting  it  upon  the  oxides  of  lead,  and  it  be 
afterwards  applied  with  a fmall  brufh  upon  any 
Turface,  and  dried  by  the  fun  or  in  the  fmoke, 
it  affords  a pellicle  of  a confiderable  degree  of 
•firmnefs,  evidently  tranfparent,  burning  like 
elaftic  gum,  and  wonderfully  elaftic  and  exten- 
fible.  If  this  very  drying  oil  be  left  in  a wide 
fhallow  veffel,  the  furface  becomes  thick,  and 
forms  a membrane  which  has  the  greatett  ana- 
logy with  the  elaftic  gum.  A pound  of  this 
oil  fpread  upon  a ft  one,  and  expofed  to  the  air 
for  ftx  or  feven  months,  acquired  almoft  all  the 
properties  of  elaftic  gum.  It  was  ufed  to  make 
catheters  and  bougies;  was  applied  to  varnifh 
balloons,  &c. 

Some  gum  reftns  are  cleared  by  art  of  their 
extractive  principle,  for  the  purpofe  of  applying 
them  to  various  ufes.  Such  is  the  intention  of 
the  procefs  ufed  to  make  bird-lime.  This  is 
made  from  different  fubftances,  as  the  berries  of 
miftetoe,  the  fruit  of  the  febeften,  &c.  But 
the  beft  is  that  which  is  made  of  the  bark  of 
the  hollyoak.  Thefe  trees  are  peeled  in  the 
month  of  June  or  July;  the  outer  bark  is  re- 
jected, and  the  fécond  is  boiled  in  fpring  water 

for 
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for  feven  or  eight  hours.  It  is  then  made  into 
maftes,  which  are  buried  in  the  ground,  and 
covered  with  hones,  for  feveral  layers  one  over 
the  other.  After  having  previoufly  drained  off 
the  moifture,  they  are  differed  to  ferment  for 
fifteen  days,  until  the  matter  has  acquired  the 
adhefive  confidence  of  pafle.  The  mafs  is  then 
beaten  till  it  becomes  capable  of  being  wrought 
with  the  hands,  or  kneaded;  after  which  it  is 
wafhed  in  a running  dream.  Ladly,  it  is 
placed  for  three  or  four  days  in  another  veflel, 
that  it  may  throw  up  its  Ikum  or  impurities  ; 
in  which  lad  hate  it  is  put  into  proper  veflels, 
and  kept  for  ufe. 

The  following  compofition  is  likewife  made 
ufe  of  under  the  name  of  Bird-Lime.  Take 
one  pound  of  bird-lime,  one  pound  of  goofe- 
greafe;  add  to  this  one  ounce  of  vinegar,  half 
an  ounce  of  oil,  and  the  fame  quantity  of  tur- 
pentine. Boil  the  mixture  for  feveral  minutes, 
and  heat  the  mafs  when  you  are  defirous  of 
ufing  it  as  a cement.  It  may  be  prevented 
from  freezing  in  winter,  by  adding  a fmall 
quantity  of  petroleum. 

Concerning  Varnifh. 

The  Fere  dTncarville  has  informed  us  that 
the  tree  which  affords  the  varnifh  of  China  is 

called 
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called  Txi -chou  by  the  Chinefe.  This  tree  is 
propagated  by  off-lets.  When  the  cultivator  is 
deflrous  of  planting  this,  he  takes  a branch, 
which  he  wraps  up  in  a mafs  of  earth,  by  means 
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of  flax.  Care  is  taken  to  moiften  this  earth  ; 
the  branch  pu  flies  out  roots,  and  is  then  pruned 
and  traniplanted.  This  tree  grows  to  the  flze 
of  a man’s  leg*. 

The  varnilh  is  drawn  in  fpring.  If  it  be  a 
cultivated  tree,  it  affords  three  gatherings.  It 
is  extracted  by  incifions  made  in  the  fpring-: 
and  when  the  varnilh,  u’hich  is  received  in 
fhells,  does  not  flow,  feveral  hogs  bridles,  moift- 
ened  with  water  or  fpittle,  are  introduced  into 
the  wound,  and  caufe  it  to  run.  When  the 
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tree  is  exhaufted,  the  upper  part  of  it  is  wrap- 
ped in  draw,  which  is  fee  on  lire,  and  caufes  the 
varnilh  to  precipitate  to  the  bottom  of  the  tree, 
where  it  flows  out  of  perforations  made  for  that 
purpofe. 

Thofe  who  colled  the  varnilh  fet  out  before 
day-break,  and  place  their  {hells  beneath  the 
apertures.  The  fhelis  are  not  left  longer  than 
three  hours  in  their  place,  becaufe  the  heat  of 
the  fun  would  evaporate  the  varnifli. 

The  varnilh  emits  a fmell  which  the  workmen 
are  very  careful  to  avoid  refpiring.  It  produces 
an  efted  which  they  call  the  bud  of  the  Varnilh, 

When 
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When  -the  varnifh  iffues  from  the  tree,  it  re- 
fembles  pitch.  By  exrpofure  to  the  air  it  gra- 
dually becomes  coloured,  and  is  at  lad  of  a 
beautiful  black.  ' ; 

The  juice  which  flows  from  incifionsmade  in 
the  trunk  and  branches  of  the;  thus  toxicoden- 
dron, poiTdles  the  fame  properties.  The  tree 
that  grows  in  our  climates  affords  a white -milky 
fluid,  which  becomes  black  and  thick  by  the 
contact  of  the  air;  its  colour  is  the  mofl:  beau- 
tiful  black  : and  it  would  be  eafy  to  introduce 
this  valuable  lpecies  of  indudry  into  the  king- 
dom, becaufe  the  tree  grows  wonderfully  well 
in  all  climates,  and  rcffds  the  coldof  the  winter. 

To  make  the  varnidi  bright,  it  is  evaporated 
by  the  fun  ; and  a body  is  given  to  it  with  hog’s 
gall,and'the  iulpbate  of  iron,  or  martial  vitriol. 

The  Chinefe  ufe  the  oil  of  tea,  which  they 
render  drying  by  boiling  it  with  orpiment,  real- 
garland  arfenic. 

.The  ygrnilhes  mod  ufed  in  the  arts  have  all 
of  them  the  refins  for  their  bafe;  and  the  fun- 
damental fads  in  this  valuable  art  are  reducible 
to  the  following  principles. 

To  varnifli  any  fubdance,  confids  in  apply- 
ing upon  its  fur  face  a covering  of  fuch  a nature, 
as  {hall  defend  it  from  the  influence  of  the  air, 
and  give  it  a fhining  appearance. 

A coat 
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A coat  of  varnifh  ought  therefore  to  poflefs 
the  following  properties  : — 1.  It  muft  exclude 
the  adtion  of  the  air  ; becaufe  wood  and  metals 
are  varnifhed  to  defend  them  from  decay  and 
ruft,  2.  It  muft  relift  water;  for  otherwifethe 
effect  of  the  varnifh  could  not  be  permanent. 
3.  It  ought  not  to  alter  fuch  colours  as  are  in- 
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tended  to  be  preferved  by  this  means. 

It  is  neceflary  therefore  that  a varnifh  fhould 
be  eafily  extended  or  fpread  over  the  furface, 
without  leaving  pores  or  cavities  ; that  it  fhould 
not  crack  or  fcale  ; and  that  it  fhould  refill  wa- 
ter. Now  refins  are  the  only  bodies  that  pof* 
fefs  thefe  properties. 

Refins  confequently  muft  be  ufed  as  the 
bafes  of  varnifh.  The  queftion  which  of  courfe 
prefenrs:  itfelf  muft  then  be,  how  to  difpofe 
them  for  this  ufe;  and  for  this  purpofe  they 
muft  be  difTolved,  as.  minutely  divided  as  pof- 
fible,  and  combined  in  fuch  a manner  that  the 
imperfections  of  thofe  which  might  be  difpofed 
to  fcale,  inay  be  corrected  by  others. 

Refins  may  be  difTolved  by  three  agents — 
1.  By  fixed  oil.  a.  By  volatile  oil.  3.  By 
alcohol.  And  accordingly  we  have  three  kinds 
of  varnifh  : the  fat  or  oily  varnifh,  eftential  var- 
nifh,  and  fptrit  varnifh. 

Before  a retin  is  dilfolved  in  a fixed  oil,  it  is 

necef- 
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necefTary  to  render  the  oil  drying.  For  this 
purpofe  the  oil  is  boiled  with  metallic  oxides  ; 
in  which  operation  the  mucilage  of  the  oil 
combines  with  the  metal,  wrhile  the  oil  itfelf 
unites  with  the  oxigene  of  the  oxide*  To  ac- 
celerate the  drying  of  this  varnifh,  it  is  necef- 
fary  to  add  oil  of  turpentine. 

The  effential  varnifhes  confift  of  a folution 
of  refin  in  oil  of  turpentine.  The  varnifh  being 
applied,  the  effential  oil  flies  off,  and  leaves 
the  refin.  This  is  ufed  only  for  paintings. 

When  refins  are  diffolved  in  alcohol,  the  var- 
nifh dries  very  fpeedily,  and  is  fubjedt  to  crack  ; 
but  this  fault  is  corrected  by  adding  a fmall 
quantity  of  turpentine  to  the  mixture,  which 
renders  it  brighter,  and  lefs  brittle  when  dry. 

The  coloured  refins  or  gums,  fuch  as  gum 
guttæ,  dragon’s  blood,  &c.  are  ufed  to  colour 
varnifhes. 

To  give  luftre  to  the  varnifh  after  it  is  laid 
on,  it  is  rubbed  with  pounded  pumice  ftone 
and  water;  which  being  dried  with  a cloth,  the 
work  is  afterwards  rubbed  with  an  oiled  rag 
and  tripoli.  The  furface  is  laft  of  all  cleaned 
with  foft  linen  cloths,  cleared  of  all  greafinefs 
with  powder  of  ftarch,  and  rubbed  bright  with 
the  palm  of  the  hand. 
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ARTICLE  VL 
Concerning  the  Fecula  of  Vegetables. 

The  fecula  appears  to  be  only  a flight  altera- 
tion of  mucilage;  for  it  differs  from  that  fub- 
ftance  in  no  other  refpe#  than  in  being  infolu- 
ble  in  cold  water,  in  which  liquid  it  falls  with 
tvonderful  quicknefs.  If  it  be  put  into  hot  wa- 
ter, it  forms  a mucilage,  and  refumes  all  its 
characters.  It  feems  that  the  fecula  is  Amply 
a mucilage  deprived  of  caloric.  In  fa#,  a 
young  plant  is  all  mucilage;  the  old  plants  and 

fruits  afford  little  fecula,  becaufe  the  heat  is 

/ 

ftronger  in  young  than  in  old  plants,  according 
to  Dr.  Hunter. 

There  are  few  plants  which  do  not  contain 
fecula.  Mr.  Parmentier  has  given  us  a lift  of 
all  thofe  which  afford  it,  in  his  experiments. 
(See  his  Recherches  fur  les  Végétaux  Nourif- 
fans.)  But  the  feeds  of  gramineous  and  legumi- 
nous vegetables,  as  well  as  the  roots,  which  bo- 
taniftscall  Tuberofe,  contain  it  moil  plentifully. 

Nothing  more  is  required,  in  order  to  extra# 
the  fecula,  than  to  bruife  or  grind  the  plant  in 
water;  and  the  fecula,  which  is  at  flrft  fufpended 
in  that  fluid,  foon  falls  to  tlje  bottom.  We  fhall 

nor 
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not  in  this  place  attend  to  any  other  feculæ 
but  fuch  as  are  ufed  in  the  arts  or  in  medicine* 
Such  are  thofe  of  bryony,  of  potatoes,  caffava, 
fago,  falep,  (larch,  &c. 

1.  The  fecula  of  bryony  is  extracted  from 
the  root  of  that  plant.  The  bark  is  firft  taken 
off  from  the  root,  which  is  then  rafped,  and 
fubmitted  to  the  prefs.  The  juice  which  flows 
out  by  expreffion  is  rendered  white  and  opake 
by  a fecula  which  fubfldes.  The  liquid  is  then 
decanted  off,  and  the  fecula  dried.  It  is 
ftrongly  purgative,  on  account  of  a portion  of 
extraft  which  it  retains  ; but  it  may  be  de- 
prived of  its  purgative  virtue  by  careful  walk- 
ing in  water.  If  water  be  poured  on  the  marc 
which  remains  beneath  the  prefs,  a large  quan- 
tity is  obtained  which  is  not  purgative,  becaufe 
the  extractive  matter  was  forced  out  by  the 
firft  operation.  Mr.  Baume  has  propofed  to 
fubftitute  this  fecula  inftead  of  (larch.  The 
fecula  is  afforded  by  fimilar  treatment  of  the 
roots  of  corn-flag  and  arum- 

2.  That  which  is  generally  known, by  the 
name  of  Potatoe  Flour,  .is  nothing  but  the  fe- 
cula of  this  root  obtained  by  ordinary  and  eafy 
procédés.  The  root  being  well  wafhed,  it  is 
pounded  or  crufhed  in  fuch  a manner,  as  per- 
fectly to  deftroy  its  texture.  The  puljb  is  then 
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put  into  a fieve,  and  water  poured  on  it,  which 
carries  off  the  fecula,  and  depofits  it  at  the 
bottom  of  the  receiving  veffel.  I he  water, 
which  is  coloured  by  extractive  matter,  and 
part  of  the  parenchyma  that  remains  fufpend- 
ed,  is  decanted  off,  and  the  depofition  is  wafh- 
ed  feveral  times.  The  colour  of  the  fecula 
grows  whiter  as  it  dries;  and  when  dry  it  is 
very  white  and  fine. 

As  this  fecula  has  become  an  article  of  com- 
mon ufe  for  feme  time  pad,  lèverai  inftruments 
have  been  contrived  which  are  more  or  lefs 
fuited  to  bruife  the  potatoes.  Rafps  have  been 
propofed  turning  in  cylinders,  mills  armed  with 
points  of  iron,  &c. 

3.  The  caflava  of  the  Americans  is  extract- 
ed from  the  roots  of  the  manioc.  This  plant 
contains  an  acrid  and  very  dangerous  poifon, 
of  which  it  mud  be  very  carefully  deprived. 
The  Americans  take  the  frcfh  root  of  manioc, 
which  they  peel,  ralp,  and  inclofe  in  a bag  or 
fack  formed  of  ruihes,  and  of  a very  open  tex- 
ture. This  bag  is  fufpended  from  a ftaff  ; and 
a very  heavy  veil'd  is  fattened  to  its  lower  part, 
which  draws  the  bag  down,  io  as  in  fome  mea- 
furc  to  comprefs  the  root,  at  the  lame  time  that 
it  receives  the  juice  as  it  flows  out.  The  juice 

is  a mod  dreadful  poifon.  When  the  root  is 
. . well 
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well  cleared  of  the  juice,  it  is  put  into  the  fame 
bags,  and  expofed  to  dry  in  the  fmoke.  The 
fifted  root  is  called  Caffava.  To  convert  it 
into  food,  it  is  fpread  out  upon  an  hot  brick 
or  plate  of  iron;  and  when  the  furfaçe  which 
reds  immediately  on  the  brick  is  of  a reddifh 
brown  colour,  it  is  turned,  to  bake  the  other 
fide;  and  in  this  date  it  forms  what  is  called 
CafTava  Bread. 

The  expreffed  juice  carries  with  it  the  fined 
part  of  the  fecula,  which  quic  kly  fubfides;  and 
this  fecula,  known  by  the  name  of  Mouchaffe, 
is  ufed  to  make  paltry# 

The  poifonous  extract  which  mod  of  thefe 
roots  that  abound  in  fecula  contain,  ought  to 
engage  thofe  who  prepare  them  to  be  uncom- 
monly attentive  to  the  due  management  of  the 
procefs.  YY  ithout  the  mod  fcrupulous  care 
the  mod  unhappy  confequences  may  follow. 
It  fhould  always  be  recollected,  in  the  prepa- 
ration of  thefe  fubdances,  that  the  poifon  is 
in  contad:  with  the  food. 

A fecula  has  likewife  been  appropriated  to 
domedic  ufes,  which  is  extracted  from  the  pith 
of  feverai  farinaceous  palms,  and  is  known  by 
the  name  of  Sago.  This  preparation  is-made 
in  the  Molucca  Idands.  The  pith  of  middle- 
aged  palms  is  only  ufed  ; for  the  young,  as  well 
as  the  old,  afford  very  little  fecula.  This  pith 
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is  mixed  with  water  ;?  and  the  fecula  which  is 
extracted,  and  renders  the  fluid  white,  is  fuf- 
fered  to  fubfide.  When  the  fecula  is  dried,  it 
forms  fmall  grains  ; which  when  reduced  to 
powder,  and  mixed  with  warm  water,  afford 
a very  nourifhing  pulp  or  mucilage. 

M.  Parmentier  has  propofed  to  make  fago 
out  of  potatoes  ; in  confequence  of  his  idea 
that  all  feculæ  are  abfolutely  identical,  and  that 
this  principle  is  one  and  the  fame  in  nature. 
For  this  purpofe  he  propofcs  to  add  a fjpoon- 
ful  of  the  fecula  of  potatoes  gradually  to  a 
chopin,  or  half  a pint,  of  hot  water  or  milk,  to 
be  kept  ftirring  over  a gentle  fire  for  half  an 
hour.  Sugar  may  be  added,  with  aromatics 
or  fpices,  fuch  as  cinnamon,  lemon  peel,  faf- 
fron,  orange-flower  water,  rofe-water,  &c. 

The  fago  of  potatoes  may  likewife  be  pre- 
pared with  veal  broth,  chicken  broth,  or  com- 
mon broth.  The  preparation  may  be  varied 
in  a thoufand  ways,  and  it  forms  a very  whole- 

fome  and  nourifhing  food.  - 

5.  The  bulbs  of  all  the  kinds  of  orchis  may 
be  ufed  to  make  falep.  All  that  is  required  to 
be  done  confifts  in  depriving  them  of  the  ex- 
tractive principle,  and  drying  the  refidue, 
which  becomes  tranfparent  by  this  operation. 

In  order  to  dry  them  more  fpeedily,  they  are 
ft  rung,  and  hung  up  ; or  other  wife  (it  is  thought 

: - * fuff*. 
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Sufficient  to  rub  thefe  bulbs  in  water  either  hot 
or  cold,  and  to  dry  them  in  an  oven.  This 
laft  procefs  was  communicated  to  Dr.  Perci- 
val  by  Mr.  John  Moult. 

The  fecula  of  falep,  pulverized,  and  com- 
bined with  water,  forms  a very  nourilhing  jelly# 

6.  The  fecula  is  likewife  one  of  the  confti- 
tuent  principles  of  the  feeds  of  gramineous 
plants  ; and  when  thefe  have  been  ground,  and 
reduced  into  farina,  nothing  more  is  required 
than  to  mix  them  with  water,  in  order  to  pre- 
cipitate the  fecula.  But  another  procefs  for 
procuring  it  is  ufed  in  the  arts  : it  conlifts  in 
deftroying  by  fermentation  the  extractive  and 
glutinous  part  with  which  it  is  intimately  uni- 
ted; and  in  this  conlifts  the  art  of  making 
ftarch.  The  procefs  of  the  ftarch-makcr  con- 
flits in  fermenting  grain,  pollard,  damaged 
flour,  &c.  in  the  acid  water  which  they 
call  eaa  Jure . When  the  fermentation  is  end- 
ed, they  take  out  the  fecula,  which  is  preci- 
pitated to  the  bottom  of  the  water,  and  put 
it  into  hair  facks.  Frelh  water  is  poured  upon 
this,  which  carries  the  finer  fecula  with  it  ; and 
this  being  feveral  times  wafhed,  conftitutes 
ftarch,  cleared  of  every  foreign  principle. 

There  are  likewife  coloured  feculæ,  fuch  as 
indigo,  which  we  fhall  treat  of  when  we  come 
to  the  article  Dyeing, 
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The  ufes  of  the  feculæ  are  very  numerous. 

1.  They  conrtitute  a very  nourifhing  food, 
becaufe  the  nutritive  virtue  of  gramineous  ve- 
getables refides  in  them.  Thofe  feeds  which 
man  has  appropriated  for  his  food,  contain 
much  ; and  thefe  feculæ  form  a very  nourifh- 
ing  jelly  with  hot  water.  It  may  be  feen  in 
the  work  of  M.  Parmentier,  that  this  is  truly 
the  mort  fuitable  nourifhment  for  man.  Some 
of  thefe  are  even  entirely  devoted  to  this  pur- 
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pofe,  fuch  as  the  cartava. 

In  the  northern  climates,-  the -lichens  form 
almoft  the  whole  of  the  food  of  man,  and  fach 
animals  as  are  not  carnivorous  ; and  thefe 
lichens,  according  to  the  experiments  of  the 
Academy  of  Stockholm,  afford  an  excellent 
flarch  by  fimple  grinding.  The  rein-deer,  the 
flags,  and  the  other  fallow  cattle  of  the  north 
of  Europe,  fubfift  on  the  lichen  rangiferinus. 
The  Icelanders  obtain  a very  delicate  gruel 
with  the  fecula  of  the  lichen  Iceiandicus. 

2.  Starch  boiled  in  water,  and  coloured  with 
a fmall  quantity  of  azure,  forms  a parte  which 
is  ufed  to  give  brightnefs,  firmnefs,  ftrength, 
and  an  agreeable  colour,  to  linen, 

3.  The  feculæ  are  alfo  ufed  to  make  hair 
powder  ; and  this  confumption,  which  is  prodi- 
gious, might  be  fupplied  by  ftarch  made  from 
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lefs  valuable  plants  than  the  gramineous  ; and, 
if  this  were  done,  the  objeds  of  luxury  would 
not  enter  into  competiton  with  our  moft  im- 
mediate wants. 


article  vil 

Concerning  the  Vegetable  Gluten. 

The  glutinous  principle,  which,  on  account 
of  its  properties  refembling  thofe  of  animal 
fubftances,  has  been  called  the  Vegeto- Animal 
Subftance  by  fome  chemifts,  is  more  particu- 
larlyobtained  from  gramineous  vegetables.  We 
are  indebted  to  Beccari  for  the  difeovery  of 
this  fubftance  ; and  the  analyfis  of  farinaceous 
fubftances  has  fince  been  enriched  with  various 
important  fa&s. 

To  make  the  analyfis  of  any  farina,  the  me-, 
thods  employed  are  fuch  as  are  fimple,  and  in- 
capable of  decompofing  or  altering  any  pf  its 
conftituent  parts.  A pafte  is  formed  with  the 
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flour  and  water  ; and  this  is  kneaded  and  wrought 
in  the  hands  under  water,  till  it  no  longer  com- 
municates any  colour  to  that  fluid.  The  fub- 
ftance  which  then  remains  in  the  hand  is  . tena- 
cious, dudile,  and  very  elaftic  ; and  becomes 
more  and  more  adhelive,  in  proportion  as  the 
• 1 3 water 
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water  which  it  had  imbibed  flies  off  by  evapo- 
ration.  In  this  fame  operation  thefecula  falls 
to  the  bottom  of  the  water;  while  the  extrac- 
tive matter  remains  in  folution,  and  may  be 
concentrated  by  evaporation  of  the  fluid. 

If  the  glutinous  matter  be  ftretched  out,  and 
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then  let  go,  it  returns  by  fpontaneous  contrac- 
tion to  its  original  form.  If  it  be  left  fufpended, 
it  becomes  extended  by  its  weight  ; and  forms 
a very  thin  tranfparent  membrane,  which  exhi- 
bits a kind  of  net  work,  refembling  the  texture 
of  the  membranes  of  animals. 

M.  Beccari  has  obferved  that  the  proportion 
of  glutinous  matter  varies  prodigioufly  in  the 
feveral  feeds  of  gramineous  vegetables.  Thofe 
of  wheat  contain  the  largeft  quantity;  but  he 
never  found  it  in  the  garden  fluff  or  plants 
which  are  ufed  by  us  as  food.  The  quantity  of 
'glutinous  matter  alfo  varies  in  the  fame  kind 
of  grain,  according  to  the  nature  of  the  foil 
which  has  fupported  it;  Humid  fituations 
afford  fcarcely  any. 

The  glutinous  matter  emits  a very  charadf er^ 
iftic  animal  fmell,  Its  tafte  is  infipid  ; it  fwells 
up  upon  hot  coals  ; becomes  foon  and  perfe&ly 
dry  in  a dry  air*  or  by  a gentle  heat  ; in  which 
flate  it  refembjes  glue,  and  breaks  fhort  like 
that  fubftance.  If  in  this  flare  it  be  placed  on 
$ . burning 
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burning  coals,  it  curls  up,  is  agitated,  and 
burns  like  an  animal  fubftance.  By  diftilla- 
tion  it  affords  the  carbonate  of  ammoniac.  - 

4 

Frefti-made  gluten,  expofed  to  the  air,  rea- 
dily putrefies;  and  when  it  has  retained  a fmall 
quantity  of  ftarch,  this  laft  paffes  to  the  acid 
fermentation,  and  retards  the  putrefaction  of 
the  gluten  ; and  in  this  way  a ftate  is  produced 
refembling  that  of  cheefe. 

Water  does  nor  attack  the  glutinous  part. 
If  it  be  boiled  with  this  fluid,  it  lofes  its  exten- 
fibility  and  adhefive  quality:  a c ire  urn  fiance  fo 
much  the  more  remarkable,  as  it  was  indebted 
to  that  fluid  for  the  development  of  thefe  qua- 
lities ; for  this  principle  exifted  without  cohe- 
fion  in  the  flour;  and  when  it  is  deprived  of 
water  by  drying,  it  alfo  lofes  its  elafticity  and 
glutinous  quality. 

Alkalis  diffol  ve  it,  by  the  affiftance  of  a boil- 
ing heat.  The  folution  is  turbid  5 and  depofits 
the  gluten  by  the  addition  .of  acids,  but  de- 
prived of  its  elafticity.  % v 

The  nitric  acid  diffolves  gluten  with  acti- 
vity : and  this  acid  at  firft  emits  the  nitro- 
genous gas,  as  when  treated  with  animal  fub- 
ftances.  This  is  followed  by  an  emiftion  of 
nitrous  gas;  and  the  refidue,  by.  evaporation, 
affords  the  oxalic  add  in  cryfials. 
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The  fulphuric  and  muriatic  acids  likewife 
diffolve  it.  M.  Poulletier  has  obferved,  that 
faits  with  bafe  of  ammoniac  may  be  obtained 
from  thefe  combinations,  diffolved  in  water  or 
alcohol,  and  evaporated  in  the  open  air. 

If  the  gluten  be  diffolved  in  the  vegetable 
acids  feveral  times  repeatedly,  and  precipi- 
tated by  alkalis,  it  is  reftored  to  the  ftate  of 
fecula  : and,  according  to  Macquer,  if  vine- 
gar be  diftilled  by  a gentle  heat  from  this  fub- 
ftance,  it  is  reduced  to  the  ffate  of  muci- 
lage. 

This  fubftance  therefore  poffeffes  a very  de- 
cided animal  character.  It  is  to  this  gluten  that 
wheat  owes  its  property  of  making  a good  pafte 
with  water,  and  the  facility  with  which  it  rifes. 
Rouelle  difeovered  a glutinous  fubftance  ana- 
logous to  the  prefent  in  the  green  fecula  of 
plants,  which  afford  ammoniac,  and  empyreu- 
matic  oil,  by  ;d  iff  illation.  Thcexpreffed  juice 
of  the  herbaceous  plants  likewife  afforded  it; 
fuch  as  that  of  borage,  hemloc,  forrel,  &c. 

The  gluten  is  fometimes  deftroyed  by  the 
fermentation  of  flour  ; by  which  change  it  is  de- 
prived of  the  wholefome  qualities  it  before 
poffeffed,  and  is  incapable  of  riftng,  and  form- 
ing good  bread. 

Farina,  or  flour,  is  therefore  compofed  of  three 

prin- 
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principles — the  amylaceous  principle, or  ftarch  ; 
the  faccharine  principle  ; and  the  animal  or  glu- 
tinous principle.  Whenever  therefore,  by  a fuit- 
able  divifion,  thefe  principles  are  mixed  toge- 
ther, and  the  fermentation  is  a (lifted  by  the 
known  methods,  each  of  thefe  principles  being 
capable  of  a different  kind  of  fermentation,  be- 
comes decompofed  in  its  own  peculiar  manner. 
The  faccharine  principle  undergoes  the  fpiritu- 
ous  fermentation;  the  glutinous  fuffers  the  pro- 
cefs  of  animal  putrefaction  ; and  the  amylaceous 
is  changed  by  the  acid  fermentation.  The  pa- 
nary fermentation  may  therefore  be  confidered 
as  an  union  of  thefe  three  different  fponta- 
neous  changes.  But  as  foon  as  the  leading 
phenomena  of  the  fermentation  are  well  deve- 
loped; and  the  principles,  already  well  mixed 
and  allimilated,  have  by  this  means  fuffered  a 
change  in  their  refpe&ive  natures  ; the  fer- 
mentation is  (topped  by  baking  ; and  the  bread 

: J 

is  found  to  be  much  lighter  in  confequence  of 
thefe  preliminary  operations. 

The  art  of  making  bread  was  not  known  at 
Rome  until  the  year  585.  The  Roman  armies, 
on  their  return  from  Macedonia,  brought  Gre- 
cian bakers  into  Italy.  Before  this  time  the 
Romans  prepared  their  flour  in  no  other  way 
than  by  making  it  into  pap  or  foft  pudding; 

for 
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tor  which  reafon  the  Romans,  according  to 
PJiny,  were  called  Eaters  of  Pap,*  See  Aubry, 
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Concerning  Sugar. 

Sugar  is  like  wife  a conflituent  part  of  vege- 
tables, exifting  in  confiderable  quantities  in  a 
numbei  of  plants.  It  is  afforded  by  the  maple, 
the  birch,  wheat,  and  Turkey  corn.  Margraaf 
obtained  it  from  the  roots  of  beet,  red  beet, 
fkirret,  parfneps,  and  dried  grapes.  The  pro- 
cefs  of  this  chemifl  confided  in  digefting  thefe 
roots,  rafped  or  finely  divided,  in  alcohol. 
This  fluid  difloives  the  fugar,  and  leaves  the 

extractive  matter  untouched,  which  falls  to  the 
bottom. 

In  Canada  toe  inhabitants  extract  fugar  from 
the  maple  facer  montanum  candidum).  At 
the  commencement  of  thefpring  they  heap  fnow 
in  the  evening  at  the  foot  of  the  tree,  in  which 
they  previouily  make  apertures  for  the  paffage 

Pune  autem,  non  pane,  vixifle  Iongo  tempore  Romanos 
.Tianiieftum,  quoniam  inde  et  Pulmentaria  hodieque  dicuntur, 
Plin.  Hift.  Nat.  lib.  xviii.  cap.  viii,  et  xi.— The  date  is  580 
zb  uïbe  conditâ.  T. 
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of  the  returning  fap.  Two  hundred  pounds  of 
this  juice  afforded  by  evaporation  fifteen  of  a 
brownilh  fugar.  The  quantity  prepared  annu* 
ally  amounts  to  fifteen  thoufand  weight. 

The  Indians  likewife  extradl  fugar  from  the 
pith  of  the  bamboo. 

But  the  fugar  which  is  fo  univerfally  ufed  is 
afforded  by  the  fugar  cane  (arundo  faccharifera) 
which  is  raifed  in  our  colonies.  When  this 
plant  is  ripe,  it  is  cut  down,  and  crufhed  by 
palling  it  between  iron  cylinders,  placed  per- 
pendicularly, and  moved  by  water  or  animal 
ftrength.  The  juice  which  flows  out  by  this 
ftrong  preffure  is  received  in  a (hallow  trough 
placed  beneath  the  cylinder.  This  juice  is 
called  vefou ; and  the  cane,  after  having  under- 
gone this  preffure,  is  called  begajfe .*  The 

juice  is  more  or  lefs  faccharine,  according  to 
the  nature  of  the  foil  on  which  the  cane  has 
grown,  and  the  weather  that  has  predominated 

during  its  growth.  It  is  aqueous  when  the  foil 

* 

or  the  weather  has  been  humid  ; and  in  contrary 
circumftances  it  is  thick  and  glutinous. 

The  juice  of  the  cane  is  conveyed  into  boilers, 
where  it  is  boiled  with  wood  afhes  and  lime. 

• - . .•  . * t > ''  4 - * . 1 i.  . ’*•»  ■'  . i *•  . . „ , 

* Thefeare  the  names  in  the  French  fug-ar  colonies.  Ido 
not  find  the  correfponding  terms  in  any  of  our  writers.  T. 
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It  is  fubjedled  to  the  fame  operation  in  three 
feveral  boilers,  care  being  taken  to  remove  the 
fkum  as  it  rifes.  In  this  ftate  it  is  called  Syrup  ; 
and  is  again  boiled  with  lime  and  alum  till  it 
is  fufficiently  concentrated,  when  it  is  poured 
into  a velfei  called  the  Cooler,  In  this  veffel  it 
is  agitated  with  wooden  ftirrers,  which  break  the 
cruft  as  it  forms  on  the  furface.  It  is  after- 
wards poured  into  calks,  to  accelerate  its  cool- 
ing ; and,  while  it  is  ftill  warm,  it  is  conveyed 
into  barrels  Handing  upright  over  a ciftern,  and 
pierced  through  their  bottom  with  feveral  holes 
flopped  with  cane.  The  fyrup  which  is  not 
condenfed  filters  through  thefe  canes  into  the 
ciftern  beneath  ; and  leaves  the  fugar  in  the 
ftate  called  Coarfe  Sugar,  orMufcovado.  This 
fugar  is  yellow  and  fat,  and  is  purified  in  the 
iflands  in  the  following  manner  : — The  fyrup 
is  boiled,  and  poured  into  conical  earthen 
velfels,  having  a fmall  perforation  at  the  apex, 
w'hich  is  kept  clofed.  Each  cone,  reverfed  on 
its  apex,  is  fupported  in  another  earthen  veffel. 
The  fyrup  is  ftirred  together,  and  then  left  to 
cryftallize.  At  the  end  of  fifteen  or  fixteen 
hours,  the  hole  in  the  point  of  each  cone  is 
opened,  that  the  impure  fyrup  may  run  out. 
The  bafe  of  thefe  fugar  loaves  is  then  taken  out, 
and  white  pulverized  fugar  fubftituted  in  its 

ftead  ; 
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flead  ; which  being  well  prefled  down,  the  whole 
is  covered  with  clay,  moiflened  with  water. 
This  water  filters  through  the  mafs,  carrying 
the  fyrup  with  it  which  w?as  mixed  with  the 
fugar,  but  w'hich  by  this  management  flows 
into  a pot  fubftituted  in  the  place  of  the  firfl. 
Th  is  fécond  fluid  is  called  Fine  Syrup.  Care 
is  taken  to  moiften  and  keep  the  clay  to  a pro- 
per degree  of  foftnefs,  as  it  becomes  dry.  The 
fugar  loaves  are  afterwards  taken  out  and  dried 
in  a ftove  for  eight  or  or  ten  days  ; after  which 
they  are  pulverized,  packed,  and  exported  to 
Europe,  where  they  are  ftill  farther  purified. 

The  operation  of  our  fugar  refiners  confifh 
in  diflolving  the  calfonade,  or  clayed  fugar,  in 
lime  wTater.  Bullocks  blood  is  added,  to  pro- 
mote the  clarifying;  and,  when  the  liquor  be- 
gins to  boil,  the  heat  is  diminifhed,  and  the 

Ikum  carefully  taken  off.  It  is  in  the  next 

* 

place  concentrated  by  a brifk  heat  ; and,  as  it 
boils  up,  a fmall  quantity  of  butter  is  throwm  in, 
to  moderate  its  agitation.  When  the  boiling 
is  fufficiently  efleded,  the  fire  is  put  out;  the 
liquor  is  poured  into  moulds,  and  agitated,  to 
mix  the  fyrup  together  with  the  grain  fugar  al- 
ready formed.  When  the  whole  is  cold,  the 

\ 

moulds  are  opened,  the  loaves  are  covered  with 
moiflened  clay,  which  is  renewed  from  time  to 

time 
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time  till  the  fugar  is  well  cleared  fromits  fyrup. 
The  loaves  being  then  taken  out  of  the  moulds, 
are  carried  to  a dove,  where  they  are  gradually 
heated  to  the  fiftieth  degree  of  Reaumur.  They 
remain  in  this  dove  eight  days,  after  which  they 
are  wrapped  in  blue  paper  for  fale. 

The  feveral  fyrups,  treated  by  the  fame  me* 
thods,  afford  fugars  of  inferior  qualities;  and 
the  laft  portion,  which  no  longer  affords  any 
cry  dais,  is  fold  by  the  name  of  Melalfes.  The 
Spaniards  ufe  this  melalfes  in  the  preparation 
of  fweetmeats. 

A folution  of  fugar,  much  lefs  concentrated 
than  that  we  have  juft  been  fpeaking  of,  lets  fall 
by  repofe  crydals  which  affedf  the  form  of  tetra- 
hedral prifms,  terminated  bydihedral  fummits, 
and  known  by  the  name  of  Sugar  Candy. 

Sugar  is  very  foluble  in  water;  it  fwells  up 
in  the  fire,  becomes  black,  and  emits  a peculiar 
fmell,  known  bv  the  denomination  of  the  fmell 
of  caromel. 

Sugar  is  very  much  ufed  for  domedic  pur- 
pofes.  It  conditutes  the  bads  of  fyrups  ; and  is 
ufed  at  our  tables  to  difguifc  the  four  tade  of 
fruit  and  vegetable  juices.  It  corrects  the  bit— 
ternefs  of  coffee;  and  ferves  as  the  vehicle  in  a 
great  number  of  pharmaceutical  preparations. 

• Sugar  is  an  excellent  food  ; and  it  is  merely  an 

old 
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old  prejudice  to  fuppofe  it  produces  worms  in 
the  bowels  of  children. 

It  is  now  feveral  years  fi nee  the  celebrated 
Bergmann  taught  us  to  extra 61  a peculiar  acid 
from  fugar,  by  combining  the  oxigene  of  the 
nitric  acid  with  one  of  its  conflituent  principles. 
The  difeovery  of  the  acid  of  fugar  was  con- 
ligned  in  a thefis  maintained  at  Upfal,  the  13th 
of  June  1776,  by  M.  Arvidfon,  under  the  pre- 
fidency  of  Bergmann. 

To  make  the  acid  of  fugar,  or  oxalic  acid, 
nine  parts  of  the  nitric  acid,  with  one  of  fugar, 
are  put  into  a retort.  A gentle  heat  is  applied, 
to  aiïift  the  aétion  of  the  acid.;  which  is  rapidly 
decompofed  upon  the  fugar,  with  the  difengage- 
ment  of  a confiderable  quantity  of  nitrous  gas* 
When  the  decompofition  is  completed,  the  dif- 
tillation  is  continued  on  a fand  bath,  till  the 
refidue  is  fufficiently  concentrated.  It  is  then 
fullered  to  cool  ; and  beauriful  crystals  are 
formed,  which  may  be  taken  out,  and  have  the 
figure  of  a tetrahedral  prifm  terminating  in  a 
dihedral  fummit.  By  a farther  concentration 
of  the  liquor  in  which  the  acid  ha's  cryftallized, 
more  of  thefe  cryftals  may  be  obtained.  Thefe 
feveral  produdls  of  cryflals  are  then  to  be  dif- 
folvedin  pure  water,  and  again  cryflallized,  to 
feparate  them  from  any  admixture  of  nitric  acid 
Vol.  III.  I that 
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that  may  adhere  to  them.  This  acid  was  for- 
merly thought  to  be  a modification  of  the  nitric 
acid  ; and  Bergmann  was  under  the  neceffity  of 
entering  into  a confiderable  detail  of  reafoning, 
to  remove  every  doubt  on  the  fubjed.  But 
the  knowledge  we  at  prefent  pofTefs  refpeding 
the  conftituent  principles  of  the  nitric  acid, 
and  the  great  number  of  phenomena  of  this 
kind  which  it  exhibits  when  made  to  ad  on 
various  fubflances,  render  it  unneceiTary  for  us 
to  enter  into  this  confideration. 

Cold  water  dillolves  half  its  weight  of  this 
acid,  and  boiling  water  takes  up  its  own  weight. 

This  acid,  combined  with  pot-afh,  forms  a 
fait  in  prifmatic  hexahedral  flattened  rhomboidal 
cryftals,  terminating  in  dihedral  fummits.  In 
order  that  crvftallization  may  take  place,  it  is 
neceifary  that  one  of  the  component  parts 
Ihould  be  in  excefs.  This  fait  is  very  foluble 
in  water. 

The  fame  acid  forms  with  foda  a fait  which 
is  very  difficult  to  be  brought  to  cryftallize, 
and  which  converts  fyrup  of  violets  to  a green. 

This  acid,  poured  upon  ammoniac,  affords  by 
a flight  evaporation  very  beautiful  tetrahedral 
prifmatic  cryftals,  terminating  in  dihedral  fum- 
mits ; one  of  whole  faces  is  larger  than  the 
other,  fo  that  it  occupies  three  angles  of  the 

extremity. 
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extremity.  See  my  Memoirs  of  Chemiftry. — 
This  fait  is  of  great  ufe  in  the  analyfis  of  mine- 
ral waters.  It  inftantly  (hews  the  prefence  of 
any  fait  with  balls  of  lime,  becaufe  the  oxalate 
of  lime  is  infoluble  in  water. 

The  acid  of  fugar,  or  oxalic  acid,  attacks  and 
diffolves  molt  of  the  metals  : but  its  adtion  upon 
the  oxides  is  Wronger  than  upon  the  metals 
themfelves  ; and  it  takes  the  oxides  from  their 
true  folvents.  In  this  way  it  is  that  it  precipi- 
tates iron  from  a folution  of  the  fulphateof  iron, 
in  a fubftance  of  the  mod  beautiful  yellow  co- 
lour,  which  may  be  ufed  in  painting. 

It  precipitates  copper  in  the  form  of  a white 
powder,  which  becomes  of  a beautiful  light 
green  by  drying. 

Zinc  is  precipitated  of  a white  colour. 

This  acid  likewife  precipitates  mercury  and 
filver,  but  not  till  after  feveral  hours  Handing. 

An  account  of  the  combinations  of  this  acid 
with  various  bafes  may  be  feen  in  Bergmann’s 
treatife. 

This  acid  may  be  extracted,  by  the  adtionof 
nitric  acid,  from  a number  of  vegetable  fub- 

flances,  fuch  as  gums,  honey,  ftarch,  gluten,  or 

/ 

alcohol  ; and  from  feveral  animal  fubftances^ 
according  to  the  difcovery  of  M.  Berthollet. 
fuch  as  filk,  wool,  and  lymph. 
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I lb  Salt  and  Acid  of  Sorrel. 

M.  de  Morveau,  who  has  made  a very  valua- 
ble feries  of  experiments  on  the  acid  of  fugar, 
has  proved  that  the  whole  of  the  fugar  does  not 
enter  into  the  formation  of  the  acid,  but  only 
one  of  its  principles  ; and  he  affirms  that  it  is 
an  attenuated  oil  which  exifts  in  a variety  of 
fubftances. 

Since  it  has  beenafcertained,  from  the  experi- 
ments of  Scheele,  Weitrumb,  Hermftadt,  and 
others,  that  the  acid  of  the  fait  of  forrel  does  not 
at  all  differ  trom  that  of  fugar,  they  have  been 
accordingly  confounded  under  the  fame  deno- 
mination ; and  that  fait  which  is  known  in  com- 
merce by  the  name  of  Salt  of  Sorrel,  is  an  acidu- 
lous oxalate  of  potafh. 

The  fait  of  forrel  is  made  in  Switzerland,  in  the 
Hartz,  in  the  foreifs  of  Thuringia,  in  Swabia, 
and  elfewhere.  It  is  extracted  from  the  juice  of 
the  forrel  called  Alleluya.  Juncker,  Boerhaave, 
Margraaff,  and  others,  have  defcribed  the  pro- 
cefs  ufed  for  its  extraction.  The  juice  of  forrel 
is  expreffed,  diluted  with  water,  filtered,  and 
evaporated  to  the  confidence  of  cream.  It  is 
then  covered  with  oil,  to  prevent  its  fermenta- 
tion, and  left  in  a cellar  for  fix  months. 

According  to  Mr.  Savary,  fifty  pounds  of 
this  plant  afford  five  and  twenty  of  juice,  from 
which  no  more  than  two  ounces  and  a half  of 
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Salt  of  Sorrel. 

the  fait  are  obtained.  Six  parts  of  boiling  wa- 
ter dilfolveone  of  the  fait.  It  appears  to  cryftal- 

lize  in  parallelopipedons,  according  to  De  Li  fie-» 

Margraaff  obferved  that  the  nitric  acid,  di- 
gefted  upon  fait  oî  forrel,  afforded  nitre. 

Calcareous  earth  has  the  property  of  difen- 
gaging  the  alkali  ; and  in  this  operation  the 
carbonic  acid  of  the  chalk  unites  with  the 
alkali  of  the  fait,  and  forms  a carbonate  of 
potafh. 

Salt  of  forrel  unites  with  other  bafes  with- 
out yielding  its  own,  fo  that  the  refults  are 
triple  faits.  See  the  Encyclopédie  Méthodique, 
tom.  i.  p.  200,  201. 

The  pure  oxalic  acid  may  be  obtained  by 
diftillation  of  this  fait,  as  Mr.  Savary  informs  us  ; 
or  otherwife  by  depriving  it  of  its  alkali  by 
means  of  fulphuric  acid,  and  diftillation,  ac- 
cording to  Wiegleb’s  method  ; or  otherwife  by 
the  procefs  of  Scheele,  which  confifts  in  fatu- 
rating  the  excefs  of  acid  with  ammoniac,  and 
pouring  the  nitrate  of  barytes  into  the  folution. 
The  nitric  acid  then  feizes  the  two  alkalis, 
while  the  oxalic  acid  unites  with  the  barytes, 
and  falls  down.  The  barytes  is  afterwards 
taken  from  its  combination  by  the  fulphuric 
acid,  and  leaves  the  oxalic  acid  difengaged. 

Scheele  has  likewife  propofed  another  me- 
thod 
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thod  of  obtaining  the  pure  oxalic  acid.  It  con- 
fifts  in  diffolving  the  fait  in  water*  and  pouring 
in  a folution  of  fait  of  faturn.  A precipitate  is 
formed  ; and  the  fupernatant  liquor  contains 
the  alkali  of  the  fait  of  forrel*  united  with  a 
portion  of  the  vinegar.  The  precipitate  is  then 
wafhed*  and  fulphuric  acid  poured  on*  which 
unites  with  the  lead  : and*  by  filtering  and 
evaporating*  the  oxalic  acid  is  obtained  in  cryf- 
tals*  fimilar  to  thofe  of  the  acid  of  fugar. 

Scheelehas  proved  the  identity  of  the  acid  of 
fait  of  forrel  with  that  which  is  extracted  from 
fugar.  He  diffolved  the  acid  of  fugar  to  fatu- 
ration  in  cold  water,  and  into  this  he  very 
gradually  poured  a well-faturated  folution  of 
potafh.  During  the  effervefcence*  he  obferved 
that  fmall  tranfparent  cryftals  were  formed* 
which  were  found  to  be  a true  fait  of  forrel. 

Mr.  Hoffman  has  proved  that  the  juice  and 
the  cryftals  of  the  berberris  vulgaris  contain 
the  oxalic  acid  combined  with  potafh.  And 
the  celebrated  Scheele  has  proved  that  the 
earth  of  rhubarb  is  a combination  of  the  oxalic 
acid  with  lime. 
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ARTICLE  IX. 

Concerning  the  Vegetable  Acids. 

The  vegetable  acids  have  been  long  confi- 
dered  to  be  weaker  than  the  others;  and  this 

# 

opinion  was  adhered  to  until  it  was  obferved 
that  the  oxalic  acid  feized  lime  from  the  ful- 
phuric  acid.  The  principal  character  which 
may  ferve  to  eftabliih  a line  of  diftindtion  be- 
tween the  vegetable  acids  and  others  are — 
i . Their  volatility  ; for  there  are  none  which 
do  not  rife  with  a moderate  heat.  2.  Their 
property  of  leaving  a coaly  refidue  after  com- 
buftion,  and  of  emitting  an  empyreumaticfmell 
in  burning.  3.  The  nature  of  their  acidifiable 
bafe,  which  is  in  general  oily. 

But  are  all  the  vegetable  acids  identical  in 
their  nature  ? And  may  they  not  be  confidered 
as  modifications  of  one  and  the  fame  acid  ? 

If  we  depend  on  the  principle  laid  down  by 
the  celebrated  Monro,  who  confiders  no  acids  as 
identical  but  fuch  as  form  exadlly  the  fame  faits 
with  the  fame  bafe  (Phil.  Tranf.  vol.  Ivii. 
p.  479  ),  there  will  be  no  queftion  but  that  all  the 
known  acids  ought  to  be  conlidered  as  very  dif- 
ferent from  each  other.  But  this  method  of 
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proceeding  appears  to  me  to  be  erroneous  ; be- 
caufe  in  this  cafe  the  various  degrees  of  fatura- 
tion  of  the  fame  principle  with  oxigene,  would 

eftablifh  various  kinds  of  acids.  The  flow  or 

* 

the  rapid  combuft ion  of  phofphorus  caufes  fuf- 
ficient  modifications  in  the  acid  to  afford  diffe- 
rent phofphoric  faits,  according  to  the  Expe- 
riments of  Meff.  Sage  and  Lavoifier.  But 
ought  we  on  this  account  to  admit  of  twofpe- 
cies  of  phofphoric  acid?  By  following  the 
method  of  Monro,  which  is  that  of  mofi  che- 
mifts,  w^e  might  multiply  the  vegetable  acids 
to  infinity;  but  by  collating  the  experiments 
of  Elermftadt,  Crell,  Scheele,  Wefirumb,  Ber- 
thollet,  Lavoifier,  &c.  we  may  obferve  that 
the  vegetable  acids  are  merely  modifications 
of  one  or  two  primitive  acids. 

i.  Scheele  obtained  vinegar  by  treating  fugar 
and  gum  with  manganefe  and  the  nitric  acid. 
He  obferved  that  tartar  had  the  fame  effect  or 
habitude  as  fugar  in  the  folution  of  manganefe 
by  the  nitric  acids  ; and  that  vinegar  v^as  found 
after  the  decompofition  of  ether. 

Mr.  Crell,  by  boiling  the  refidue  of  nitric  al- 
cohol (dulcified  fpiritof  nitre)  with  much  ni- 
tric acid,  taking  care  to  adapt  velfels  to  con- 
denfe  the  vapour,  and  faturating  what  came 
over  with  alkali,  obtained  nitrate  and  the  ace- 

3 
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tare  of  potafh.  The  latter  being  fcparated  by 
alcohol,  gives  out  its  vinegar  by  the  ufual  treat* 
ment. 

* 

3.  The  fame  chemift,  by  boiling  the  pure 
oxalic  acid  with  twelve  or  fourteen  parts  of  ni- 
tric acid,  obferved  that  the  former  difappears  ; 
and  the  receiver  is  found  to  contain  nitrous 
acid,  acetous  acid,  carbonic  acid,  and  nitro- 
genous gas  ; and  in  the  retort  there  remains  a 
little  calcareous  earth*. 

4.  By  faturating  the  refidue  of  nitric  alcohol 
with  chalk,  an  infoluble  fait  is  obtained  ; which, 
treated  with  the  fulphuric  acid,  affords  a true 
tartareous  acid. 

5.  By  boiling  one  part  of  oxalic  acid  with 
one  part  and  a half  of  manganefe,  and  a fuffi- 
cient  quantity  of  nitric  acid,  the  manganefe  is 
almofl  totally  diffolved,  and  vinegar  with  ni- 
trous acid  pafs  into  the  receiver. 

6.  By  boiling  tartareous  acid  and  manganefe 
with  the  fulphuric  acid,  the  manganefe  is  dif- 
folved, and  vinegar  with  fulphuric  acid  are 
obtained. 

7.  By  digefting  for  feveral  months  the  tar- 
tareous acid  and  alcohol,  the  whole  becomes 

/ 

* 1 here  being  an  obvious  overlight  in  the  author’s  para- 
graph, I have  taken  the  liberty  to  reltore  the  paflage  from 
Crell  5 original.  Journal  de  Phyf  0<5L  1 78  quoted  by  Dr. 
Beddoes  at  the  end  of  the  Engliih  TranHation  of  Scheele’s 
Efiays.  London,  1789.  T. 

changed 
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changed  into  vinegar;  and  the  air  of  the  veflels 

is  found  to  confift  of  carbonic  acid  and  nitro- 
gene  gas. 

From  thefe  fads  Crell  concludes  that  the 
tartareous,  oxalic,  and  acetous  acids,  are  mere- 
ly modifications  of  the  fame  acid. 

In  the  Journal  de  Phyfique  for  September 
1787,  is  inferted  a memoir  of  M.  Hermftadt 

on  the  converfion  of  the  oxalic  and  tartareous 
acids  into  acetous  acid. 

1.  By  cauling  the  oxigenated  muriatic  acid 
to  pais  through  very  pure  alcohol,  ether  is  pro. 
duced;  and  the  oxigenated  acid  refumes  its 
ch  a rafter  of  ordinary  muriatic  acid.  The  ether 
by  diftillation  affords—  r.  Ether.  2.  Muriatic 

alcohol.  3.  \ inegar  mixed  with  regenerated 
muriatic  acid. 

2.  Nitric  acid  diftilled,  for  feveral  fucceffive 
times,  fioin  the  oxalic  and  tartareous  acids, 
converts  them  totally  into  acetous  acid. 

3.  Two  parts  of  oxalic  acid,  three  offul. 
phuric  acid,  and  four  of  manganefe,  mixed 
with  one  part  and  a half  of  water,  and  diftilled 
together,  afford  acetous  acid,  which  requires 
to  be  recohobated  and  rediftilled  to  become 
very  pure. 

4.  If  the  fulphuric  acid  be  boiled  upon  the 
oxalic  or  the  tartareous  acid,  thefe  two  laft  are 
not  deftroyed,  as  Bergmann  thought,  but  they 


are 
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are  converted  into  acetous  acid.  It  is  proved, 
by  the  experiments  of  M.  Hermftadt,  that  the 
1 ulphureous  acid  in  the  receiver,  when  ether  is 
made,  is  mixed  with  much  acetous  acid. 

It  appears  therefore  to  be  proved  that  the 
tartareous,  oxalic,  and  acetous  acids  differ  from 
each  other  only  in  the  proportion  of  oxigene. — 
In  the  above  experiments  the  mineral  acids 
are  always  decompofed  ; and,  by  faturating 
the  radical  with  their  oxigene,  they  conftantly 
form  the  acetous  acid.  If  the  faturation  be 
not  exaft,  the  refult  is  either  oxalic  or  tarta- 
reous acid  ; which  is  ftill  more  proved  by  a 
fine  experiment  of  M.  Hermftadt.  If  three 
parts  of  fuming  nitric  acid  be  put  into  the 
pneumatic  apparatus,  and  a large  jar  be  adapt- 
ed, filled  with  water  ; if  then  one  part  of 
good  alcohol  be  poured  in,  by  a little  at  a time, 
the  mixture  will  be  heated  every  time  a drop 
of  the  alcohol  is  let  fall,  and  a great  quantity 
of  bubbles  will  rife  into  the  receiver.  When 
the  operation  is  ended,  if  care  be  taken  to  col- 
left  the  gas,  it  will  be  found  to  confift  of  ni. 
trous  gas,  a fmall  quantity  of  carbonic  acid, 
and  about  a twelfth  part  of  the  acetous  air  of 
Prieftley.  The  refidue  affords  oxalic  acid  and 
acetous  acid.  The  oxalic  acid  difappears  if 
the  operation  be  continued;  ether  is  formed; 

and 
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and  the  acetous  acid  remains,  and  becomes 
more  in  quantity. 

M.  Hermftadt  has  likewife  fucceedcd  in 
converting  the  acids  of  tamarinds,  of  citrons, 
or  marc  of  grapes,  the  juice  of  plums,  apples, 
pears,  goofeberries,  berberries,  forrel,  and 
others,  into  the  oxalic,  tartareous,  and  acetous 
acids. 

From  all  thefe  experiments  it  appears,  that 
the  oxigene,  combined  with  a principle  of  alco- 
hol, forms  the  oxalic  acid  ; and  that  a more  ac- 
curate faturation  ot  this  principle  with  oxigene 
forms  the  tartareous  and  acetous  acids. 

M.  Lavoifier  has  proved  that  the  known  ve- 
getable acids  do  not  differ  from  each  other  but 
in  the  proportion  of  hydrogene  and  carbone, 
and  in  their  degree  of  oxigenation. 

I have  proved  (in  the  Memoirs  of  the  Aca- 
demy of  Sciences  of  Paris  for  the  year  1786) 
that  water  impregnated  with  the  gas  difenga- 
ged  from  the  juice  of  grapes  in  fermentation, 
paffes  to  the  ftate  of  acetous  acid. 

It  appears  that  the  vegetable  acids  may  be 
confidered  in  two  very  different  points  of  view. 
Moft  of  them  exift  in  the  plant  itfelf  ; but  the 
properties  and  acid  chara&ers  are  difguifed  by 
their  combination  with  other  principles,  fuch 
as  oils,  earths,  al kalis,  &c . On  the  other  hand, 
feveral  acids  are  extracted  from  vegetables, 

which 
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which  did  not  exifh  in  nature.  In  this  cafe  the 
plant  contained  only  the  radical,  and  the  reagent 
with  which  it  is  treated  affords  the  oxigene. 

The  mere  diffillation  of  molt  vegetables  is 
fufficient  to  develop  an  acid,  which  was  dif- 
guifed  by  oily,  alkaline,  or  earthy  fubftances. 

x.  The  peculiar  acid  called  the  Pyro-muci- 
laginous  acid,  is  afforded  by  diffillation  by  all 
plants  which  contain  a faccharine  juice. 

For  the  preparation  of  this  acid,  the  quantity 
of  fugar  intended  to  be  operated  upon  is  put 
into  a very  capacious  retort  (the  large  ffze  be- 
ing requilite,  becaufe  the  matter  fwells  up), and 
a receiver  fufficiently  ample  to  condenfe  the 
vapour  is  adapted.  An  affonifliing  quantity  of 
carbonic  acid  and  hydrogene  gas  are  difen- 
gaged  by  the  firff  impreflion  of  the  fire.  A 
brown  fluid  remains  in  the  receiver,  molt  of 
which  confiffs  of  a weak  acid,  colouring  blue 
paper,  and  rendered  dark  by  a portion  of  oil. 
The  retort  contains  a fpongy  coal.  M.Schrickel 
advifes  the  rectification  of  the  product  of  the 
firff  diffillation  from  clay,  in  order  to  purify 
the  acid:  but  M.  de  Morveau  has  rediftilled  it 
without  intermedium;  and  the  acid  he  ob- 
tained had  only  a flight  yellow  tinge.  Its 
fpecific  gravity  was  1,0115,  the  thermometer 
{landing  at  twenty  degrees. 
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As  this  acid  rifes  at  the  fame  temperature  as 
water,  it  is  not  pofîîble  to  concentrate  it  by  dis- 
tillation . But  this  purpofe  may  be  effected  by 
freezing;  and  in  this  manner  it  was  that  M. 
Schrickei  prepared  the  acid  he  made  ufe  of  to 
afcertain  its  combinations. 

This  acid  exifts  in  all  bodies  capable  of  pair- 
ing to  the  fpirituous  fermentation,  while  they 
contain  only  the  radical  of  the  oxalic  acid. 
The  pyromucilaginous  acid  is  combined  in  the 
vegetable  with  oils  in  the  faponaceous  Hate. 

This  concentrated  acid  has  a very  pene- 
trating tafte.  It  ftrongly  reddens  blue  colours. 
If  it  be  expofed  to  heat  in  open  veffels,  it  is 
diflipated,  and  leaves  only  a brown  fpot.  If  it 
be  heated  in  clofed  veffels,  it  leaves  a more 
confiderable  reiidue,  of  the  nature  of  the  coal 
of  fugar. 

This  acid  fpeedily  attacks  the  earthy  and  al- 
kaline carbonates,  and  forms  faits  differing  from 
the  oxalates.  According  to  M.  Schrickei,  it 
diffolves  gold.  He  affirms  that  he  made  the 
experiment  in  the  prefence  of  Fred.  Aug.  Car- 
theufer.  Lemery  had  alferted  that  the  fpirit  of 
honey  poffeffed  this  property  ; and  this  opinion 
is  likewife  fupported  in  the  works  of  Depré, 
Etmuller,  &c.  Neumann  oppofed  the  affer- 
tion  ; and  the  experiments  of  M.  de  Morveau 
confirm  thofe  of  this  laft  chemift. 


Silver 


I 


Pyroligneous  Acid . 127 

Silver  is  not  attacked  by  the  pyromucilagi- 
nous  acid:  but  mercury  combines  with  it  by  vir- 
tue of  a long  digeftion.  Confult  De  Morveau. 

This  acid  corrodes  lead,  and  forms  a very 
ftyptic  fait  in  long  cryftals.  With  copper  it 
forms  a green  folution.  It  partly  diffolves  tin, 
and  affords  green  cryftals  with  iron. 

2.  The  denomination  of  the  Pyroligneous 
Acid  has  been  given  to  the  acid  obtained  by 
diftillation  from  wood.  It  has  been  long  known 
that  the  hardeft  woods  afford  an  acid  principle, 
mixed  with  an  oil,  w7hich  partly  difguifes  its 
properties  ; but  no  one  had  diredlly  attended  to 
a determination  of  the  habitudes  of  this  acid, 
till  M.  Goettling  publifhed,  in  Crell’s  Annals 
for  1779,  a feries  of  refearches  on  the  acid  of 
wood,  and  the  ether  it  affords. 

M.  de  Morveau,  to  obtain  this  acid,  diftilled 
fmall  pieces  of  very  dry  beech  in  an  iron  re- 
tort, by  a reverberatory  furnace.  He  changes 
the  receiver  when  the  oil  begins  to  rife,  and 
re&ifies  his  produft  by  a fécond  diftillation. 
Fifty-five  ounces  of  very  dry  chips  afforded  fe~ 
venteen  ounces  of  rectified  acid,  of  an  amber 
colour,  not  at  all  empyreumatic  ; whofe  fpecific 
gravity,  compared  with  that  of  diftilled  water, 
was  as  49  : 48. 

This  acid  ftrongly  reddens  blue  vegetable 

* colours. 
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colours.  One  ounce  required  twenty-three 
ounces  and  a half  of  lime-water  for  its  com- 

» , , I * t \ c 

plete  faturation. 

It  fupports  the  addon  of  heat  very  well 
when  it  is  engaged  in  an  alkaline  bafe  ; but  by 
a ftrong  heat  it  is  burned,  like  all  the  vege- 
table acids. 

It  does  not  precipitate  martial  folutions  of  a 
black  colour. 

It  unites  with  alkalis,  earths,  and  metals.  It 
does  not  give  up  lime  or  barytes  to  combine 
with  cauftic  alkalis. 

The  adion  of  the  pyroligneous  acid  upon 
metallic  fubftances,  and  upon  alumine,  may 
be  compared  with  that  of  the  acetous  acid, 
and  appears  to  follow  the  fame  order. 

This  acid  diffolves  near  twice  its  weight  of 
the  oxide  of  lead. 

3.  The  citric  acid.  Lemon  juice  is  in  a dif- 
engaged  hate  in  the  fruit,  and  exhibits  its  acid 
properties  without  any  preparation.  This  acid 
is  neverthelefs  always  mixed  with  a mucilagi- 
nous principle,  capable  of  altering  by  fermenta- 
tion. Mr.  Georgius  has  deferibed,  in  the  Me- 
moirs of  Stockholm  for  the  year  1774,  a method 
of  purifying  this  acid  without  changing  its  pro- 
perties. He  fills  a bottle  with  lemon  juice, 

clofes  it  with  a cork,  and  preferves  it  in  a cel- 
lar. 
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lar.  The  acid  was  prefer ved  for  four  years, 
without  corrupting.  The  mucilaginous  parts 
had  fallen  down  in  flocks;  and  a folid  cruft 
was  formed  beneath  the  cork,  the  acid  itfelf 
having  become  as  limpid  as  water.  To  de~ 
phlegmate  the  acid,  he  expofes  it  to  froft  ; and 
obferves  that  the  temperature  ought  not  to  be 
too  cold,  bccaufe  in  that  cafe  the  whole  would 
become  folid  ; and  though  the  acid  would  thaw 
the  fir  ft,  it  would  always  be  produdlive  of  fome 
inconvenience.  In  order  to  concentrate  it  to 
better  advantage,  the  ice  muft  be  feparated  as 
it  forms.  The  firft  ice  is  taftelefs,  and  the  laft 
is  rather  four  ; and  by  this  means  the  liquor  is 
reduced  to  half.  The  acid  thus  concentrated  is 
eight  times  as  ftrong,  two  gros  only  being  re- 
quired to  faturate  one  gros  of  potafh. 

The  citric  acid,  when  thus  purified  and 
concentrated,  may  be  kept  for  feveral  year’s  in 
a bottle;  and  ferves  for  all  ufes,  not  excepting 
that  of  making  lemonade. 

The  chemifts  in  general,  who  have  examined 
the  combinations  of  the  citric  acid,  have  ufed  it 
in  its  original  ftate,  embarrafled  with  its  muci- 
laginous principle.  Such  is  the  refult  of  the 
experiments  of  M.  Wenzel,  who  obtained  only 
gummy  produis.  But  M.  de  Morveau  hav- 
ing faturated  the  purified  acid  with  cryftals  of 
Vol.  III.  K potafh,, 
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potafh,  found  a non-deliquefcent  fait  at  the 
end  of  a certain  time. 

The  combinations  of  this  acid  arc  little 
known. 

4.  The  malic  acid.' — This  acid  was  an- 
nounced by  Scheele  in  1785*  and  publifhed  in 
Crell’s  Annals.  In  orderto  obtain  it,  the  juice 
of  apples  is  fatu rated  with  alkali,  and  the  ace. 
tousfolution  oflead  is  poured  in  until  it  occa- 
lions  no  more  precipitate.  The  precipitate  is 
then  edulcorated,  and  fulphuric  acid  poured  on 
it  until  the  liquor  has  acquired  a frefh  acid  tafte, 
without  any  mixture  ot  iweetneis.  I he  whole 
is  then  filtered,  to  feparate  the  fulphate  oflead. 
This  acid  is  very  pure,  always  in  the  fluid  ftate, 
and  cannot  be  rendered  concrete. 

It  unites  with  the  three  alkalis,  and  forms 
deliquefcent  neutral  faits.  When  faturated  with 
lime,  it  affords  fmall  irregular  cryftals,  which 
arefoluble  only  in  boiling  water.  Its  habitude 
with  barytes  is  the  finie  as  with  lime. 

With  alumine  it  forms  a neutral  fait  of> 
fparing  folubility  in  water,  and  with  magnefia 
a deliquefcent  fait. 

It  differs  from  the  citric  acid— 1 . Becaufe  the 
citric  acid  faturated  with  lime  and  precipitated 
by  the  fulphuric  acid,  cry  ftallizes  : whereas  this 

is  not  cryftallizable.  2.  The  malic  acid,  treated 

with 
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With  the  nitric  acid,  affords  the  oxalic  acid  ; the 
citric  acid  does  not  afford  it.  3.  The  citrate  oi 
lime  is  aim  oft  infoluble  in  boiling  water:  the 
malate  of  lime  is  more  foluble.  4.  "1  he  malic 
acid  precipitates  the  folutions  of  the  nitrates  or 
lead,  of  mercury,  and  of  ftlver;  but  the  citiic 
acid  produces  no  change.  5.  If  the  folutions  oi 
the  nitrate  of  ammoniac,  and  malate  of  lime. 


be  boiled  together  for  an  inftant,  the  lattei  fait 
is  decompofed,  and  nitrate  of  lime  tails  dov.  n, 
which  proves  that  the  affinity  of  the  malic  acid 
with  lime  is  weaker  than  that  of  the  nitric. 

The  celebrated  Scheele,  who  has  rendeied  us 
acquainted  with  this  acid,  has  publifhcd  the 
following  table  of  the  fruits  which  afford  this 
acid,  either  pure  or  mixed  with  other  acids. 

The  expreffed  juices  ot  the  fruits  oi 


Beiberris  vulgaris,  the  Barberry  tree, 
Sambucus  nigra,  Elder, 

Prunus  fpinofa,  Sloe,  h 

Sorbus  aucup.  Service, 

Prunus  domeftic.  Garden  plum,  J 

Ribesgroflularia,  the  Hairy  Goofeberry, 
Ribes  rubrum,  the  Currant, 

Vaccinium  mirtellus,  Whortleberry, 
Cratægus  aria.  Common  Lotus,  ^ 

Prunus  Cerafus,  Cherry, 

Fragaria  vefca,  Strawberry, 

Rubus  chamemorus,  Bilberry, 

Rubus  idæus,  Rafpberry, 


"1  Afford  much  ma- 
lic acid,  and  lit- 


tle or  none  of 
the  citric  acid. 


Appear  to  con- 
tain half  of  the 
one  and  half  of 
the  other. 


K2 


Vaccinium 
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Vaccinium  oxycacos,  Marflv.vhortle, 
Vaccinium  Vitis  Idæa, 

Prunus  padus;  Bird’s  Cherry, 
Solanum  dulcamara, 

Cynofbatos,  Eglantine, 

Citrus,  Citron  or  Lemon, 


*1 

! Contain  much  c 1- 
trie,  and  little 
» or  none  of  the 

I malic  acid. 


J 


According  to  the  fame  chemift,  the  juice  of 
green  grapes,  as  well  as  that  of  tamarinds,  con- 
tains only  the  acid  of  citrons. 

Scheele  has  likewife  proved  the  exigence  of 
the  malic  acid  in  fugar.  If  weak  nitric  acid  be 
poured  on  fugar,  and  difliiled  till  the  mixture 
begins  to  turn  brown,  all  the  oxalic  acid  may  be 
precipitated  by  theaddition  of  lime-water  ; and 
another  acid  will  remain,  which  the  lime-water 
does  not  precipitate.  To  obtain  this  acid  in  a 
(late  of  purity,  the  liquor  is  faturated  by  means 
of  chalk,  then  filtered,  and  alcohol  added,  w hich 
occa lions  a coagulation.  This  coagulation,  well 
wafhed  in  alcohol,  is  re-diffolved  in  .difliiled 
water.  The  malate  of  lime  is  decompofed  by 
the  acetate  of  lead;  and,  lafl  of  all,  the  malic 
acid  is  difengaged  by  the  fulphuric  acid.  The 
alcohol  by  evaporation  leaves  a fubflance  rather 
bitter  than  fweet,  which  is  deliquefeent,  and  re- 
fembles  the  faponaccous  matter  of  lemon  juice. 
Ifafmall  quantity  of  nitric  acid  be  difliiled  from 
this,  the  malic  and  oxalic  acids  are  obtained. 

By  treating  various  other  fubflances  with  the 


nitric 
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nitric  acid,  the  malic  and  the  oxalic  acids  are 
likewife  obtained.  Such  are  gum  arabic,  man- 
na, fugar  of  milk,  gum  adragant,  (larch,  and 
the  fecula  of  potatoes.  The  extra#  of  nut- 
galls,  the  oil  of  parfley-feed,  the  aqueous  ex- 
tra# of  aloes,  of  coloquintida,  of  rhubarb,  of 
opium,  afforded  not  only  the  two  acids  to  Mr. 
Scheele,  but  likewife  much  refill. 

This  celebrated  chemifl,  by  treating  feveral 
animal  fubltances  with  very  concentrated  nitric 
acid,  obtained  the  malic  and  the  oxalic  acids 
from  them.  Fifh  glue,  or  ifinglas,  white  of 
egg,  yolk  of  egg,  and  blood,  treated  in  the 
fame  manner,  afforded  the  fame  produ#s. 

There  are  few  vegetables  which  do  not  exhi- 
bit fome  acid  more  or  lefs  developed.  We  fee, 
for  example,  all  fruits,  infipid  at  firff,  become 
infenübly  acid;  and  finifh  by  lofing  that  tafte, 
and  become  faccharine.  There  are  fome  which 
conflantly  preferve  an  acid  tafte,  and  form  a 
particular  clafs. 

Some  plants  contain  an  acid  principle  dif- 
fufed  through  the  whole  parenchyma  or 'body 
of  the  vegetable.  Such  are  the  yellow  gilly- 
flower, bardana  or  waterdock,  filipendula  or 
dropwort,  water  creffes,  the  herb  robert,  &c. 
Thefe  plants  fenfibly  redden  blue  paper. 

1 here  are  others  in  which  the  acid  principle 

exiffs 

L o 

* J 


i 34  Acids  of  Vegetables . 

\ 

exifts  only  in  parr  of  the  plant  ; as,  for  exam- 
ple, in  the  leaves  of  the  greater  valerian,  the 
fruit  of  the  winter  cherry  and  of  the  cornel 
tree,  the  bark  of  burdock,  and  the  root  of  arif- 
tolochia  or  birtnwort. 

Mr.  Monro  communicated  fome  experiments 
to  the  Royal  Society  of  London,  in  1767,  which 
prove  that  certain  vegetables  contain  acids 
nearly  in  a difengaged  (fate,  and  even  fuch  as 
are  the  lead:  promifing  on  a flight  examination. 

1.  Having  peeled  two  dozen  of  fummer  ap- 
ples, and  cut  them  into  fmall  pieces,  he  poured 
water  upon  them,  in  which  he  had  previoufly 
diffolved  two  ounces  of  foda,  and  left  the  whole 
to  Hand  for  fix  days.  The  filtrated  liquor, 
evaporated,  and  left  in  repofe  for  fix  days  more, 
afforded  a beautiful  fait,  in  fmall  round  tranf- 
parent  plates,  placed  edgewife  on  each  other. 

2.  The  juice  of  mulberries  clarified  with  the 
white  of  egg,  and  fatu rated  with  foda,  afforded 
a pulverulent  Lilt  of  no  regular  figure;  which 
by  repeated  folutions  and  evaporations,  at  Lift 
produced  long  cryftals,  one  kind  being  thin, 
and  the  other  thicker,  which  croffed  each  other. 

3.  He  obtained  fmall  cubical  or  rhomboidal 
cryftals  by  treating  peaches  and  oranges  with 

foda. 

a.  The  green  plum  afforded,  after  feveral  lo- 
0 lutions 
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folutions  and  cryftallizations,  a neutral  fait, 
which  cryftallized  without  evaporation  in  large 
hexagonal  plates,  and  partly  in  large  rhombi. 
This  fait  had  a hot  tafre,  and  was  foluble  in 
three  or  four  times  its  weight  of  cold  water. 

5.  The  red  goofeberry  afforded,  by  evapo- 
ration and  cooling,  fmali  very  hard  rhomboidal 
cryffals,  not  changeable  in  the  air;  whofe  tafte 
refembled  that  of  the  fait  produced  by  a com- 
bination of  the  citric  acid  with  the  fame  bafe. 

The  green  goofeberry  produced  a faline 
cruft  formed  of  fmali  rhomboidal  cryftals,  and 
covered  with  their  brilliant  fcales. 

6.  The  green  grape  afforded  Mr.  Monro,  by 
repeated  folutions,  a neutral  fait,  in  fmali  cubi- 
cal cryftals,  of  a rhomboidal  or  parallelogramic 
figure,  lying  upon  and  interfering  each  other. 

The  juice  of  hemloc  afforded  M.  Baume  a 
fait  in  fmali  irregular  cryftals,  nearly  taftelefs, 
but  reddening  the  infufion  of  turnfole. 

7.  M.  Rinman,  in  his  Hiftory  of  Iron,  places 
the  forb-apple  and  floe  among  the  fubftances 
capable  of  corroding  and  cleaniing  the  furfacc 
of  this  metal,  on  account  of  their  acid. 

When,  by  the  decompolition  of  certain  vege- 
tables by  the  nitric  acid*  an  acid  was  obtained 
as  the  laft  rcfult,  it  was  thought  to  haveexifted 
ready  formed  in  the  vegetable;  but  a more  in- 
timate 
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timate  examination  (hewed  that  the  acid  made 
ide  of  in  this  operation  was  merely  decom- 
pofed,  while  it  deftroyed  the  organization  of 
the  vegetable,  difunited  the  combinations  which 
retained  the  principles,  and  that  the  oxigenous 
bafe  of  this  acid,  by  uniting  with  an  clement  of 
the  vegetable,  formed  a peculiar  acid.  This 
truth  is  deduced  from  the  combined  procefies 
of  M.  Lavoifier,  De  Morveau,  &c. 

, It  is  to  a firnilar  caufc  that  we  ought  to  at- 
tribute the  formation  of  the  acetous,  the  car- 
bonic, and  other  vegetable  acids  ; and  even  the 
rancidity  of  oils,  and  the  alteration  to  which 
fome  other  principles  of  the  vegetable  king- 
dom are  fubjeft.  In  thefe  cafes  the  air  affords 
the  oxigene  which  becomes  fixed  in  the  plant, 
and  gives  it  an  acid  nature. 

The  oxalic  acid  does  not  exift  ready  formed 
in  fugar,  neither  is  the  camphoric  acid  ready 
formed  in  camphor.  The  fame  may  be  ob- 
ierved  of  feveral  other  acids  which  are  ex- 
tracted by  means  of  certain  acids  decompofed 
by  being  treated  with  vegetable  fubftances. 
We  fhall  fpeak  of  thefe  acids  when  we  come 
to  treat  of  their  radical  principles. 


ARTI- 
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ARTICLE  X. 

Concerning  Alkalis. 

Alkali  exifts  ready  formed  in  plants.  Duha- 
mel and  GrofTe  have  proved  that  it  might  be 
extracted  by  means  of  acids.  Margraaf  and 
Rouelle  have  added  new  proofs  in  fupport  of 
the  affertions  of  thofe  chemifts.  They  have  ob- 
ferved,  from  their  experiments,  that  the  alkali 
exifted  in  a difengaged  Rate  in  vegetables  : but 
thefe  experiments  proved  at  moft  that  their 
ftate  of  combination  is  fuch  that  it  may  be 
broken  by  the  mineral  acids.  The  alkali,  in 
fome  inffances,  is  nearly  in  a difengaged  ftate; 
for  it  is  found  in  combination  with  carbonic 
acid  in  the  helianthus  annuus.  But  the  alkali 
of  plants  is  often  combined  with  the  oily  prin- 
ciple. 

When  it  is  required  to  extract  the  alkali 
from  a vegetable  fubftance,  all  the  principles 
with  which  it  may  be  united,  are  deftroyed  by 
fire  ; and  it  is  cleared  from  the  refidues  of  the 
combuftion  by  lixiviation.  This  is  theprocefs 
ufed  to  make  the  impure  alkali,  called  falin%  as 
we  have  already  ob ferved. 

If  wood  remains  a long  time  under  water,  it 
is  deprived  of  its  property  of  affording  an  al- 
kali 
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kali  by  combuftion  ; becaufe  the  water  diffolves 
the  compounds  which  may  contain  it. 

Marine  plants  afford  an  alkali  of  another  na- 
ture, known  by  the  name  of  Soda.  Vegetables 
poffefs  the  power  of  decompofing  common  fea 
fait,  and  retaining  its  alkaline  bafe.  All  infipid 
plants  are  capable  of  affording  more  or  lefs  of 
ibda,  if  they  be  raifed  on  the  fea  coaft;  but 
they  perifli  there  in  a fhort  time. 

Ammoniac  is  likewife  found  in  plants.  The 
glutinous  part  of  gramineous  vegetables  con- 
tain it,  and  give  it  out  to  the  nitric,  muriatic, 
and  other  acids,  according  to  M.  Poulletier  : 
and  nothing  more  is  required  than  to  triturate 
the  eftential  fait  of  wormwood  with  fixed  alkali, 
to  feparate  the  volatile.  This  alkali  appears  to 
be  one  of  the  principles  of  the  tetradynamia, 
as  thefe  afford  it  by  fimple  diftillation. 

Alkalis  likewife  exift  in  plants  in  the  fate  of 
neutral  faits.  They  are  combined  with  the  lul- 
phuric  acid  in  old  borage  and  in  fome  aftrin- 
gent  plants.  The  fulphate  of  potafh  appears 
to  exift  in  almoft  all  vegetables,  as  the  potafti 
contains  more  or  lefs  of  it  ; and  theanalyfisof 
tobacco  has  afforded  me  a confiderable  quan- 
tity. 

Tamarife  affords  the  fulphate  of  foda  in  fuch 
abundance,  that  by  extracting  it  from  the  afhes 

of 
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of  this  plant,  it  can  be  afforded  in  very  beautiful 
and  pure  cryflals  at  thirty  livres  the  quintal. 

The  greater  turnfole,  parietaria,  and  borage 
contain  nitrate  of  potafh. 

The  muriates  of  foda  and  of  potalfi  are  af- 
forded by  marine  plants. 

We  likewife  find  the  alkalis  combined  with 
the  acids  of  vegetation,  fuch  as  the  oxalic,  the 
tartareous,  and  other  acids. 

It  appears  that  the  feveral  faits  are  the  pro- 
ducts of  the  vegetation,  and  peculiar  effeCt  of 
the  organization,  of  vegetables.  Two  plants 
which  grow  in  the  fame  foil,  afford  very  dif- 
ferent faits;  and  each  plant  conflantly  affords 
the  fame  kind.  Befides  this,  Homberg  ob- 
ferved  (Mem.  Acad.  Par.  1669)  that  the  fame 
faits  were  developed  by  plants  growing  in  earths 
previoufly  well  wafhed,  and  afterwards  watered 
with  diddled  water. 

We  may  therefore  clafs  faits  among  the  prin- 
ciples of  vegetables,  and  no  longer  confider 
them  as  accidentally  contained  in  plants.  I do 
not  howeverdeny  that  the  combuflion  of  a plant 
may  not  give  rife  to  fbme  of  them,  and  increafe 
or  diminifh  the  proportions  of  others.  Com- 
buflion muff  form  combinations  which  did  not 
exift  in  the  plant,  and  deflroy  feveral  of  thofe 
which  exifled  before.  The  atmofpheric  air 

employed 
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employed  in  this  operation  muff  unite  with  cer- 
tain principles,  and  produce  various  refults. 
I he  nitrogene  gas  which  is  precipitated  in 
torrents  in  the  focus  of  combuftion,  probably 
combines  with  fome  of  the  principles  to  form 
alkalis,  and  confequently  may  augment  the 
quantity  of  thole  which  naturally  exift  in  the 
plant. 

ARTICLE  XL 
Concerning  the  Colouring  Principles. 

The  object  of  the  art  of  dyeing  conflits  in  de- 
priving one  body  of  its  colouringprincipie,  to 
fix  it  upon  another  in  a durable  manner;  and 
the  feries  of  manipulations  neceffary  to  produce 
this  effect,  conititutes  the  art  itfelf.  This  art  is 
one  of  the  moit  ufeful  and  wonderful  of  any  we 
are  acquainted  with  ; and  if  there  be  any  one 
of  the  arts  which  is  capable  of  infpiring  a noble 
pride,  it  is  this.  It  not  only  affords  the  means 
of  imitating  nature  in  the  riches  and  brilliancy 
of  her  colours  ; but  it  appears  to  have  furpaffed 
her,  in  giving  a greater  degree  of  brilliancy,  fix- 
ity, and  folidity  to  the  fugacious  and  tranfient 
colours  with  which  fhe  has  clothed  the  pro- 
ductions around  us. 


The 
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The  feries  of  operations  which  conftitute  the 
art  of  dyeing,  are  abfoiutcly  dependent  on  the 
principles  of  chemiftry  : and  though  it  is  to  ac- 
cidents, or  the  very  flight  combination  of  faits 
fbggefted  by  the  companion  oi  a few  circum- 
Itances,  that  we  are  indebted  in  this  part  of  che- 
miftry for  feveral  excellent  receipts,  and  fome 
principles;  yet  it  is  not  the  lefs  true,  that  no 
confiderable  progrefs  will  ever  be  made,  nor 
any  folid  foundation  eitablifhed,  but  by  analys- 
ing the  operations,  and  reducing  them  to  ge- 
neral principles,  which  chemiftry  alone  can  af- 
ford. The  neceffity  of  eftablifhing  proper  prin- 
ciples is  (till  farther  evinced  by  the  uncertainty 
and  continual  trials  which  prevail  in  the  manu- 
factories. The  flighted  change  in  the  nature 
of  the  fubftances  puts  the  artift  to  a ftand,  in- 
fomuch  that  he  is  incapable  of  himfelf  of  re- 
medying the  defeCts  which  arife.  Whence 
follow  continual  Ioffes,  and  a difcouraging  al- 
ternation of  fucccfs  and  difappointment. 

The  little  progrefs  which  chemiftry  has  hi- 
therto made  in  the  art  of  dyeing,  depends  on 
feveral  caufes,  which  we  fhall  proceed  to  ex- 
plain. 

The  fir  ft  caufe  of  this  flow  progrefs  depends 
on  the  difficulty  of  afcertaining  wTith  any  degree 
oi  certainty  the  nature,  properties,and  affinities, 

of 
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of  the  colouring  principle.  In  order  to  extraCi 
this  principle,  we  muft  be  acquainted  w ith  the 
nature  of  its  folvent  ; we  muft  know  whether 
the  principle  be  in  a ftate  of  purity,  or  mixed 
with  other  parts  of  the  vegetable  ; whether  this 
colouring  matter  confift  of  one  principle  alone, 
or  is  formed  by  the  union  of  a number  : we 
muft  alfo  render  ourfelves  acquainted  with  its 
affinities  with  various  kinds  of  ftufF;  for  it  is 
afcertained  by  experience  that  certain  colours 
adhere  very  well  to  wool,  though  they  do  not 
alter  the  whitenefs  of  cotton.  In  addition  to 
thefe  neceflary  parts  ot  knowledge,  it  will  like- 
wife  be  required  to  determine  its  affinity  with 
the  mordant,  for  alum  is  the  mordant  for  fome 
colours,  and  not  others  : befides  which,  the  ac- 
tion or  effedl  of  other  bodies  upon  the  colour 
when  dyed  muft  be  afcertained,  in  order  to 
contrive  the  means  of  defending  it  from  al- 
teration, &c. 

The  fécond  caufe  which  has  retarded  the  ap- 
plication of  chemiftry  tô  dyeing,  is  the  difficulty 
the  chemift  finds  of  procuring  opportunities  of 
making  experiments  in  the  large  way.  Preju- 
dice, which  reigns  defpotically  in  the  dye-houfe, 
tends  to  expel  the  chemift  as  a dangerous  inno- 
vator ; and  the  proverb,  that  Experience  is  better 

than  Science , contributes  to  prevent  the  intro- 
duction 
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dudtion  of  improvements  into  manufactories. 
It  is  very  certain  that  a dyer,  confined  to  the 
mere  practical  part  of  his  bufinefs,  will  with- 
out controverfy  produce  a better  fcarlet  than  a 
chemift  who  is  acquainted  only  with  the  prin- 
ciples ; for  the  fame  reafoa  as  a fimple  work- 
man in  clock  making  will  make  a better  watch 
than  the  mo  ft  celebrated  mechanic.  In  thefe 
cafes  we  may  admit  that  experience  is  better 
than  fcience  ; but  when  it  is  required  to  re- 
folve  any  problem,  to  explain  any  phenomenon, 
or  to  difeover  fome  error  in  the  complicated 
details  of  an  operation,  the  mere  artizan  is  at 
the  end  of  his  knowledge,  is  totally  at  a lofs, 
and  would  derive  the  greateft  advantage  from 
the  aftiftance  of  the  man  of  fcience. 

Another  caufe  of  the  flow  progrefs  of  che- 
miftry  in  the  art  of  dyeing,  is,  that  moft  of  the 
works  which  treat  upon  this  art  are  confined 
to  deferiptions  of  the  proceftes  ufed  in  the  ma- 
nufactories. Thefe  works,  it  rnuft  be  admitted, 
poflefs  their  advantages;  but  they  do  not  ad- 
vance the  fcience  of  operations  a fingle  ftep. 
They  only  exhibit  the  fketch  of  a country, 
without  indicating  either  its  relative  lituation, 
or  the  nature  of  its  produces.  It  has  indeed 
been  very  difficult,  till  lately,  to  do  more  than 
this;  becaufe  the  gafes,  which  are  fo  greatly 

concerned 
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concerned  in  this  part  of  chemiftry  were  un- 
known; becaufe  the  adtion  of  light  and  of  the 
air,  which  is  fo  powerful  upon  colours,  was  a 
faft  of  which  neither  the  caufe  nor  the  theory 
could  be  known  ; and  more  particularly  be- 
caufe the  fairs  and  combinations  of  three,  four 
and  five  principles  were  not  known,  though 
they  very  much  tend  to  render  the  effedts  of 
operations  on  vegetables  more  complicated. 

In  order  therefore  to  make  a progrefs  in  the 
art  of  dyeing,  we  mufl  ground  our  reafoning  on 
other  principles.  I fhall  proceed  to  fketch 
out  a plan  which  feems  to  me  to  be  adapted  to 
this  purpofe.  We  fhall  examine 

1.  The  manner  in  which  the  colours  of  va- 
rious bodies  are  developed  and  formed. 

2.  The  nature  of  the  combinations  of  thefe 
fame  colours  in  thefe  bodies,  and  the  propereft 

means  of  extrafling  them. 

3.  The  moft  advantageous  procefies  for  ap- 
plying them. 

1.  Colours  are  all  formed  in  the  folar  light. 
The  property  which  bodies  polfefs  ofabforbing 
fome  rays,  and  rcfledting  others,  forms  the  va- 
rious tinges  of  colours  with  which  tney  aie  de- 
corated, as  is  proved  from  the  experiments  of 
Newton. 

From  this  principle  we  may  conuder  the  art  of 

dyeing  under  two  very  different  points  of  view. 

For 
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For  we  may  determine  the  colour  upon  a body 
either  by  changing  the  form  and  difpofition  of 
its  pores  ; fo  that  it  may  acquire  the  property 
of  reflecting  a different  kind  of  rays  from  thofe 
which  it  reflected  before  it  was  fubjeCted  to 
thefe  mechanical  operations.  Thus  it  is  that 
by  trituration  we  change  the  colour  of  many 
bodies;  and  to  this  caufe  it  is  that  we  muff  re- 
fer all  the  effeCts  dependant  on  the  reflexibi- 
lity and  refrangibility  of  rays.  This  colo- 
ration depends,  as  we  fee,  merely  on  the 
changes  produced  in  the  furfaces  of  bodies,  or 
the  difpofition  of  their  pores.  The  pheno- 
mena of  refrangibility  depend  on  the  denfity 
or  fpecific  gravity  of  bodies,  according  to 
Newton  and  Délavai. 

The  other  method  of  caufing  a body  to  exhi- 
bit a determinate  colour,  conflfts  in  transferring 
to  the  furface  of  the  body  fome  other  body  or 
fubflance  which  pofTelles  the  property  of  re- 
flecting this  known  ray.  This  is  the  effeCt 
chiefly  produced  by  dyeing. 

But  in  what  manner  do  the  coloured  bodies 
of  the  three  kingdoms  of  nature  acquire  the 
property  of  conftantly  reflecting  one  deter- 
minate kind  of  rays?  "This  is  a very  delicate 
queftion  ; for  the  elucidation  of  which  I fhall 
bring  together  a few  fads. 

Vol.  ill.  , L . It 
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It  appears  that  the  three  colours  which  are 
the  moft  eminently  primitive  in  the  arts;  thofe 
which  form  all  the  others  by  their  combination, 
and  confequently  the  only  colours  to  which  we 
need  pay  attention;  that  is  to  fay,  the  blue,  the 
yellow,  and  the  red — are  developed  in  the  bo- 
dies of  the  three  kingdoms  by  a greater  or  lef3 
abforption  of  oxigene,  which  combines  with 
the  various  principles  of  thofe  bodies. 

In  the  mineral  kingdom,  the  firft  impreflion 
of  fire,  or  the  firft  degree  of  calcination,  deve- 
lops a blue  colour,  fometimes  interfperfed  with 
yellow,  as  is  obfervable  when  lead,  tin,  copper, 
iron,  or  other  metals,  are  expofed  in  a ftate  of 
fufion  to  the  adion  of  the  air,  to  haften  their 
cooling.  This  may  be  efpecially  obferved  in 
fteel  plates  which  are  coloured  blue  by  heat- 
ing- 

Metals  acquire  the  property  of  reflecting  the 
yellow  colour  by  combining  with  a greater 
quantity  of  oxigene;  and  accordingly  we  per- 
ceive this  colour  in  mod  of  them,  in  propor- 
tion as  the  calcination  advances.  Mallicot, 
litharge,  ochre,  orpiment,  and  yellow  precipi- 
tate, are  inftances  of  this. 

A ftronger  combination  of  oxigene  appears 
to  produce  the  red  ; whence  we  obtain  minium, 
colcothar,  red  precipitate,  &c. 


This 
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This  procefs  is  not  uniform  througn  all  the 
bodies  of  the  mineral  kingdom;  for  it  is  natu- 
ral to  infer  that  the  effeCts  muff  be  modified 
by  the  nature  of  the  bafe  with  which  the  oxi- 
gene  combines.  Thus  it  is  that  in  fome  of 
them  we  perceive  the  blue  colour  almofi:  im- 
mediately followed  by  a black;  as  may  eafily 
be  accounted  for,  on  the  confideration  that 
there  is  a very  flight  difference  between  the 
property  of  reflecting  the  weakeft  rays  and 
that  of  reflecting  none  at  all. 

To  give  additional  force  to  the  obfervations 
here  made,  we  may  alfo  take  notice  that  the 
metals  themfelves  are  mod  of  them  colourlefs, 
and  become  coloured  by  calcination  ; that  is 
to  fay*  by  the  fixation  and  combination  of  oxi- 
gene. 

The  effedts  of  the  combination  of  oxigene 
are  equally  evident  in  the  mineral  as  in  the  ve- 
getable kingdom  ; and,  in  order  to  convince 
ourfelves  of  this,  we  need  only  follow  the  ope- 
rations in  the  method  of  preparing  and  deve- 
loping the  principal  blue  colours,  fuch  as  in- 
digo, paftel,  turnfole,  &c. 

Indigo  is  extracted  from  a plant  known  by 
the  name  of  Anillo  by  the  Spaniards,  and  the 
Indigo  Plant  by  us.  Itisthe  Indingofera  tinfto- 
ria  of  Linnœus,  It  is  cultivated  at  Saint  Do- 

La 
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mingo,  in  the  Antilles,  and  in  the  Eaft  Indies. 
The  boughs  are  cut  every  two  months,  and  the 
root  lads  two  years.  The  plant  is  laid  to  fer- 
ment in  a trough  called  the  ftceping  trough, 
which  is  filled  with  water.  At  the  end  of  a 
certain  time  the  water  heats,  emits  bubbles, 
and  becomes  of  a blue  colour.  It  is  then 
palfed  into  another  vefiel  or  trough,  called  the 
beating  trough  (batterie),  where  the  fluid  is 
ftrongly  beaten  or  agitated  by  a mill  with  pal- 
lets, to  condenfe  the  fubftance  of  the  indigo. 
As  foon  as  the  water  is  become  infipid,  it  is 
drawn  oft';  and  the  depofition  of  the  fecula  is 
made  in  a third  vefiel,  called  the  fettling  trough 
(repofoir),  where  it  dries,  and  is  taken  out  to 
form  the  loaves  diftributed  in  commerce. 

The  paftel  is  a colour  which  is  extradled  in 
Upper  Languedoc,  by  fermenting  the  leaves  of 
the  plants  after  having  firft  bruifed  them.  The 
fermentation  is  promoted  by  moiftening  them 
with  the  moll  putrid  water  that  can  be  procured. 

The  woad  is  prepared  in  Normandy  in  the 
fame  manner  as  the  paftel. 

Turnfole  is  prepared  at  Grand  Galargues  by 
foaking  rags  in  the  juice  of  the  croton  tindo- 
rium,  and  afterwards  expofing  them  to  the  va- 
pour of  urine  or  dung. 

We  likewife  obferve  that  the  firft  degree  of 


com- 
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combination  of  oxigene  with  oil  (in  combuf- 
tion  ) develops  the  blue  colour  for  the  inlfant. 

The  blue  colour  is  formed  in  dead  vegeta- 
bles only  by  fermentation.  Now  in  thefe  cafes 
there  is  a fixation  of  oxigene.  .This  oxigene 
combines  with  the  fecula  in  indigo,  with  an 
.extradlive  principle  in  turnfole,  &c.  ; and  mod 
colours  are  likewife  fufceptible  of  being  con- 
verted into  red  by  a greater  quantity  of  oxigene. 
Thus  it  is  that  turnfole  reddens  by  expofure  to 
air,  or  to  the  adtion  of  acids  : becaufe  the  acid 
is  decompofed  upon  the  mucilage,  which  is 
the  receptacle  of  the  colour  ; as  may  be  feen  in 
fyrup  of  violets,  upon  which  the  acids  are  de- 
compofed when  concentrated.  The  fame  thing 
does  not  happen  when  a fecula  is  faturated 
with  oxigene.,  and  does  not  admit  of  the  de- 
compofition  of  the  acid.  Hence  it  is  that  in- 
digo does  not  become  red  by  acids,  but  is,  on 
the  contrary,  foluble  in  them.  It  is  likewife 
for  the  fame  reafon  that  we  obferve  a red  co- 
lour developed  in  vegetables  in  which  an  acid 
continually  adts,  as  in  the  leaves  of  the  oxalis, 
of  the  virgin  vine,  the  common  forre],  and  the 
ordinary  vine.  Hence  alfo  it  happens  that 
acids  brighten  moft  of  the  red  colours;  and 
that  a very  highly  charged  metallic  oxide  is 
ufed  as  the  mordant  for  fcarlet. 
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We  find  the  fame  colours  developed  in  the 
animal  kingdom  by  the  combination  of  the 
fame  principle.  When  flefh  meat  putrefies,  the 
firft  impreffion  of  the  oxigene  confifis  in  pro- 
ducing a blue  colour;  whence  the  blue  appear- 
ance of  mortifications,  of  flefh  becoming  pu- 
trid, of  game  too  long  kept,  or  the  appearance 
which  in  our  kitchens  in  France  is  called  cor- 
don bleu . This  blue  colour  is  fucceeded  by 

red,  as  is  obferved  in  the  preparation  of  cheefes, 

$ 

which  become  covered  with  a mouldinefs  at 
firft  of  a blue  colour,  but  afterwards  becoming 
red:  I have  purfued  thefe  phenomena  in  the 
preparation  of  cheefes  at  Roquefort.  The  com- 
bination of  oxigene,  and  the  proportional  quan- 
tity which  enters  into  fuch  combination,  de- 
termine therefore  the  property  of  reflecting  any 
particular  rays  of  light.  But  it  may  eafily  be 
underftood  that  the  colour  mu  ft  be  fubjeCt  to 
variation,  according  to  the  nature  of  the  prin- 
cipl  e with  which  it  combines;  and  this  points 
out  a fenes  of  very  interefting  experiments  that 
remain  to  be  made. 

All  the  phenomena  of  the  combination  of 
air,  with  the  feveral  principles  in  different 
proportions,  may  be  obferved  in  the  flame  of 
bodies  actually  on  fire.  This  flame  is  blue 
when  the  combuftion  is  flow  ; red,  when 

^ ftronger 
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dronger  and  more  complete;  and  white,  when 
dill  more  perfed.  For  thefe  final  degrees  ot 
oxidation  in  general  produce  a white  colour, 
becaufe  all  the  rays  are  then  equally  refleded. 

From  the  foregoing  fads  we  may  conclude 
that  the  blue  ray  is  the  weaked,  and  is  confe- 
quently  receded  by  the  firft  combination  of 
oxigene.  We  may  add  the  following  fact  to 
thofe  we  have  already  exhibited.  The  colour 
of  the  atmofphere  is  biueifh:  the  light  of  the 
flars  is  blue,  as  M.  Mariotte  has  proved,  in  the 
year  1678,  by  receiving  the  light  of  the  moon 
upon  white  paper:  the  light  of  a clear  day  re- 
ceded into  the  fhade  by  fnow,  is  of  a fine  blue, 
according  to  the  obfervations  of  Daniel  Major 
(Ephem.  des  Curiof.  de  la  Nature,  1671,  pre- 
mier Dec.). 

The  colouring  principle  is  found  in  vegeta- 
bles in  four  dates  of  combination — 1.  With 
the  extradive  principle.  2.  With  the  refinous 
principle.  3.  With  a fecula.  4.  With  a 
gummy  principle. — Thefe  four  dates  in  which 
we  find  the  colouring  principle,  indicate  to  us 
the  means  of  extrading  it. 

A.  When  the  receptacle  of  the  colour  is  of 
the  nature  of  extrads,  water  is  capable  of  dif- 
folving  the  whole:  fuch  is  that  of  logwood, 
turnfole,  madder,  cochenille.  See.  .Nothing 


more 
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more  is  neceffary  than  to  infufe  thefe  fubffances 
in  water,  for  the  purpofe  of  extracting  their 
colouring  principle.  If  any  fluff  be  plunged 
in  this  folution,  it  will  be  covered  with  a body 
pf  colour,  which  will  be  a mere  (lain,  that  may 
be  again  cleared  off  by  water.  To  obviate  this 
inconvenience,  it  has  therefore  been  found  ne- 
ceffary to  impregnate  the  fluffs  on  which  the 
colours  were  intended  to  be  applied  with  fome 
fait  or  other  principle,  which  might  change  the 
nature  of  the  colouring  matter,  and  give  it  fix- 
ity, by  depriving  it  of  its  folubility  in  water. 
It  is  this  fubflance  which  is  diftinguifhed  by 
the  name  of  Mordant.  It  is  likewife  neceffary 
that  the  mordant  fhould  have  an  affinity  with 
the  principle  of  colour,  in  order  that  it  may 
become  its  receiver.  Hence  it  arifes  that  molt 
of  thefe  colours,  fuch  as  turnfole,  Braffl  wood, 
&c.  are  not  fixed  by  thefe  mordants;  hence 
alfo  it  arifes  that  cochenille  does  not  form  a 
fine  fcarlet,  unlefs  it  has  tin  for  its  mordant. 

• % s 

It  is  neceffary,  moreover,  that  the  mordant 
have  a due  relation  to  the  nature  of  the  fluff'; 
for  the  fame  competition  which  gives  a fine 
fcarlet  colour  to  wool,  gives  a colour  of  wine 
lees  to  filk,  and  does  not  even  change  the  white 
colour  of  cotton. 

B.  There  are  certain  refinous  colouring  mat- 
ters 
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ters  foluble  in  fpiric  of  wine:  fuch  are  the 
pharmaceutical  tinctures:  they  are  ufed  only 
in  the  arts  for  dyeing  ribbons.  There  are  other 
colouring  matters  combined  with  feculae, which 
water  does  not  diffolve:  rocou,  archil,  indigo, 
and  the  red  colour  of  oriental  faffron,  are  of 
this  kind. 

Rocou  is  a refinous  fecula  obtained  by  ma- 
cerating the  feeds  of  an  American  tree  called 
Urucu  in  water.  In  this  operation  the  ex- 
tractive part  is  deftroyed  by  fermentation,  and 
the  refinous  fecula  is  collected  in  a pafte  of 
a deep  yellow  colour.  The  pafte  of  rocou* 
diffufed  in  water  with  the  impure  alkali 
called  cendres  gravdees>  affords  a fine  orange 
colour. 

Archil  is  a pafte  prepared  by  macerating 
certain  moffes  and  lichens  in  urine  with  lime. 
Alkalis  extract  a violet  colour.  Archil  is 
made  in  Corfica,  in  Auvergne,  at  Lyons,  &c. 

The  archil  of  the  Canaries  is  i^fs  charged 
with  lime.  That  which  I procured,  exhibited 
in  its  texture  the  fibres  of  the  plant,  not  com- 
pletely decompofed  by  the  fermentation.  The 
archil  of  the  Canaries,  or  the  archil  in  the  herb* 
is  afforded  by  the  lichen  called,  Orcella , rocella% 
lichen  fruticulofus , Jolidus>  aphyllus , fubramofus , 
tubenulis  alternisi  L*inn<ei.  The  parella  or  archil 

of 
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of  Auvergne  is  made  with  the  lichen  parellus 
Linnæi. 

The  colouring  matters  of  this  clafs  are  all 
foluble  in  alkali  or  lime  ; and  thefe  are  the  fub- 
flances  ufed  to  diffolve  them  in  water,  and  pre- 
cipitate them  upon  fluffs.  Lime  is  the  true 
folvent  of  indigo;  but  alkali  is  the  folvent  of 
other  fubftances  of  the  fame  clafs.  For  exam- 
ple: when  it  is  required  to  make  ufe  of  the  co- 
louring matter  of  baflard  faffron,  the  firft  pro- 
ceeding corlfifts  in  walking  it  in  much  water, 
to  clear  it  of  the  extractive  and  yellowifh  prin- 
ciple/which is  very  abundant;  and  the  refinous 
principle  is  afterwards  diffolved  by  means  of 
alkali,  from  which  folvent  it  is  precipitated 
upon  the  fluffs  by  means  of  acids.  In  this  man- 
ner it  is  that  the  poppy-coloured  filk  is  made. 
This  refinous  principle  may  alfo  be  combined 
with  talc,  after  it  has  been  extracted  by  an  al- 
kali, and  precipitated  by  an  acid  ; in  which  cafe 
the  refult  is ‘vegetable  red.  To  make  this  pig- 
ment, the  yellow  colour  of  faffron  or  cartha- 
mus  is  firft  extracted  by  means  ofw’afhing.  Five 
or  fix  per  cent,  of  its  weight  of  foda  is  mixed 
with  therefidue;  and  cold  water  is  poured  on, 
which  takes  up  a yellow  matter  ; and  this,  by 
the  addition  of  lemon  juice,  depolits  a red  tc- 
cula.  The  red  fecula,  mixed  with  levigated 

talc. 
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talc,  and  moiftened  with  lemon  juice,  forms  a 
palle,  which  is  put  into  pots  to  dry . If  the  red 
be  foluble  in  fpirit  of  wine,  it  is  vegetable  ; but 
if  not  it  is  mineral,  and  is  ufualiy  vermilion. 

Acids  may  be  ufed  inflead  of  alkalis  in 
fixing  fome  of  thefe  colours  upon  fluffs.  To 
make  a permanent  blue,  inftead  of  diffolving 
indigo  by  means  of  lime,  it  is  fometimes  dif- 
folved  in  oil  of  vitriol.  This  folution  is  poured 
into  the  bath,  and  the  alumed  fluff  is  paffed 
through  it.  Flannels  are  dyed  blue  at  Mont- 
pellier in  this  way.  This  operation  depends 
merely  on  an  extreme  divition  of  the  indigo  by 

4 

the  acid. 

D.  There  are  fome  colouring  principles  fixed 
by  a refin;  but  which,  by  the  afliflance  of  ex- 
tractive matter,  may  be  fufpended  by  water. 
The  fluffs  are  boiled  in  this  folution  ; the  re- 
finous  part  applies  itfelf  to  them,  and  adheres 
with  fufficient  folidity  not  to  be  again  carried 
off  by  water. 

No  preparation  is  required  to  dye  with  thefe 
ingredients,  nothing  more  being  neceffary  than 
to  boil  the  fluff  in  a decoction  of  the  colour. 
The  principal  fubflances  of  this  kind  are,  the 
hulk  of  walnuts,  the  roots  of  the  walnut-tree, 
fumach,  fantal,  the  bark  of  elder,  &c.  All 

thefe  fubflances,  which  require  no  mordants, 

•% 

afford 


1 56  Art  of  Dyeing. 

afford  only  a buff-coloured  tinge,  which  dyers 
call  Root  Colours.  The  colouring  matter  of 
certain  vegetables  may  likewife  be  extracted  by 
oils.  In  this  way  oils  are  coloured  red  by  in- 
fufmg  alkanet,  or  the  root  of  a certain  fpecies 
of  buglofs  in  them. 

In  order  to  apply  colouring  matter  properly 
upon  any  fluff,  it  is  neceflary  to  prepare  the  fluff, 
and  difpofe  it  to  receive  the  colouring  principle. 
For  this  purpofe  it  muff  be  waffled,  bleached, 
and  cleared  of  that  glutinous  matter  which  de- 
fends it  from  the  deftructive  action  of  the  air 
while  it  grows  on  the  animal  which  affords  it; 
and  impregnated  whth  the  mordant  which  fixes 
the  colour,  and  gives  it  peculiar  properties. 

A.  The  firft  operation  required  to  difpofe 
a fluff  to  receive  colour,  is  bleaching  ; becaufe 
the  whiter  it  is,  the  more  natural  and  accurate 
will  be  the  colour  it  takes.  If  this  precaution 
be  not  taken,  the  fuccefs  will  be  uncertain. 
To  bleach  piece-goods,  the  operator  is  Tatis— 
fied  with  boiling  them  in  an  alkaline  lixivium, 
and  expofing  them  afterwards  to  the  air,  to  ren- 
der the  whitenefs  more  perfect.  This  operation 
depends  on  the  action  of  the  oxigene,  which 
combines  with  the  colouring  principle,  and 
deff roys  it  ; as  is  evidently  demonflrated  by  the 

late  experiments  of  M.  Berthollet  on  the  oxi- 
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genated  muriatic  acid,  which  bleaches  cloths 
and  cottons  with  fuch  facility,  that  it  is  already 
ufed  for  this  purpofe  in  feveral  manufadories* 

Cotton  is  bleached  in  fome  manufadories  by 
a very  ingenious  procefs.  A boiler  is  firmly 
fet  in  mafonry,  and  a cover  fitted  to  it  in  the 
ftrongeft  manner;  this  boiler  has  an  elliptical 
figure.  Alkali  rendered  cauftic  by  lime  is  put 
into  the  bottom  of  this  veil'd;  and  the  goods 
intended  to  be  bleached  are  put  into  a bafket, 
which  prevents  their  touching  the  lides  of  the 
boiler.  When  the  piece-goods  are  properly 
placed,  the  covering  is  fixed  on,  which  is 
pierced  by  a very  final L aperture,  to  permit  a 
portion  of  the  aqueous  vapour  to  efcape.  A 
degree  of  heat  much  fuperior  to  that  of  boiling 
water  is  excited  in  the  folution  of  potafh  ; and 
the  heat,  afiiftcd  by  the  corrofive  adion  of  the 
potafh  in  this  kind  of  Papin’s  digeffer,  de- 
ftroys  the  colouring  principle  of  the  cottons, 
and  gives  them  the  utmoft  whitenefs. 

B.  That  kind  of  gluten  which  envelops  al- 
moft  every  animal  fubftance,  but  more  efpe- 
cially  raw  filk,  is  infoluble  in  water  and  in  al- 
cohol. It  is  only  attacked  by  alkalis  and  foaps 
and  for  this  purpofe  the  operation  of  cleanling 
is  ufed.  Any  fluff  may  be  cleared  of  its  gluti- 
nous part  by  boiling  or  even  digefting  it  in  a 

folution 
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folution  of  alkali  : but  it  has  been  obferved  that 
a pure  alkali  alters  the  goodnefs  and  quality  of 
the  fluff ; for  which  reafon  foaps  have  been 
fiibftitu ted  in  its  (lead.  For  this  purpofe  the 
fluff  is  fleeped  in  a folution  of  foap,  heated  to 
a lefs  degree  than  boiling.  The  academy  of 
Lyons,  in  the  year  1761,  propofed  a prize  for 
the  means  of  clearing  raw  filks  without  foap. 
It  was  adjudged  to  M.  Rigaut,of  St.  Quentin, 
who  propofed  a folution  of  fait  of  foda. 

It  has  been  lately  afeertained  that  water, 
heated  above  the  degree  of  ebullition,  is  ca- 
pable of  diffolving  this  colouring  principle. 
A boiler  fimilar  to  that  which  I have  juft  de- 
fer ibed,  may  be  ufed  for  this  purpofe. 

In  order  to  bleach  cotton,  and  difpofe  it  for 
the  dyeing  procédés,  it  is  cl  can  fed  by  means  of 
a liquid  foap  made  of  oil  and  foda. 

The  piece-goods  are  cleared  by  this  boiling 
from  the  varnifh,  which  would  prevent  the 
colour  from  applying  and  fixing  itfelf  in  a per- 
manent manner;  at  the  fame  time  that  it 
opens  the  pores  of  the  fluff  for  the  better  re- 
ception of  the  colour. 

When  the  piece  is  thus  prepared,  its  pores 
being  very  open,  and  its  colour  very  white, 
nothing  remains  to  be  done  previous  to  the 
application  of  the  dye,  but  to  impregnate  it 
with  the  mordant  or  principle  which  is  to  re- 
ceive 
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ccive  the  colour;  and  change  its  nature  fo 
much,  that  neither  water,  foap,  nor  any  of  the 
reagents  ufed  as  proofs,  may  be  capable  of  ex- 
tracting it.  It  is  neceffary  therefore — i.  That 
the  mordant  itfelf  fhould  be  very  white,  that  it 
may  not  alter  the  colour  prefented  to  it. 
2.  That  it  be  not  fubject  to  corruption;  and 
for  this  purpofe  it  mult  be  fought  among  the 
earths  and  metallic  oxides.  3.  That  it  be  in  a 
ftate  of  extreme  divilion,  in  order  that  it  may 
fix  itfelf  in  the  pores.  4.  That  it  be  infoluble 
in  water  and  the  other  reagents.  5.  That  its 
affinity  with  the  colouring  matter  and  the  fluff 
be  very  great. 

Alum,  and  the  muriate  of  tin,  are  the  two 
faits  whofe  bafes  unite  thefe  properties  in  the 
moff  efficacious  manner.  The  ftuffs  having 
undergone  the  previous  operations,  are  there- 
fore ffeeped  in  folutions  of  thefe  faits  ; and 
when  they  are  impregnated,  they  are  paifed 
through  the  colouring  bath  : and  by  the  de~ 
compolition,  or  change  of  principles  between 
the  mordant  and  the  principle  which  holds  the 
colour  in  folution,  the  colour  is  precipitated 
on  the  bale  of  the  mordant,  and  adheres  to  it. 

Certain  vegetable  fubffances  are  likewife  dif- 
poled  to  take  fome  colours  by  animalizing 
them.  In  this  way  cows  dung  and  bullocks 

blood 
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blood  are  ufed  in  dyeing  cotton  ; for  it  is  a de. 
tided  fad  that  animal  fubftances  take  colours 
better  than  vegetables. 

ARTICLE  XII. 

Concerning  the  Pollen,  or  Fecundating  Powder 
of  the  Stamina  of  Vegetables. 

Modern  difcoveries  and  obfervations  have 
pointed  out  the  fexua!  parts  of  plants;  and  we 
find  nearly  the  fame  forms  in  the  organs,  the 
fame  means  in  the  fondions,  and  the  fame  cha- 
racters in  the  prolific  humours,  as  in  animals. 

The  prolific  humour  in  the  male  part  is  ela- 
borated by  theanthera;  and  as  the  organs  of 
the  plant  do  not  admit  of  an  adual  intromifiion 
of  the  male  into  the  female,  becaufe  vegetables 
are  not  capable  of  loco-motion,  nature  has  be- 
llowed on  the  fecundating  feed  the  character  of 
a powder;  which  the  agitation  of  the  air,  and 
other  caufes,  may  carry  away  and  precipitate 
upon  the  female.  There  is  a degree  of  elafticity 
in  the  anthera,  which  caufes  it  to  open,  and  ejed 
the  globules.  It  has  even  been  obferved  that 
the  piftil  opened  at  the  fame  time,  to  receive 
the  pollen,  in  certain  vegetables.  The  refources 
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of  nature  to  allure  the  fecundation  ate  admira- 
ble. The  male  and  female  parts  almoit  always 
repofe  in  the  fame  flower  ; and  the  petals  are 
always  difpofed  in  the  moft  advantageous  man- 
ner to  favour  the  reproduction  of  the  fpecies* 
Sometimes  the  male  and  female  are  upon  the 
fame  individual,  but  placed  upon  different 
flowers;  at  other  times  both  are  attached  to 

ifolated  and  feparate  individuals,  and  then  the 
, ! 
fecundation  is  made  by  the  pollen  which  the 

wind  or  air  detaches  from  the  antheræ,  and 
tranfmits  to  the  femaleê 

The  fecundating  powder  has  almoft  con- 
ffantly  the  fmell  of  the  fpermatic  liquor  of  ani- 
mals. The  fmell  of  cabbages  in  bloffom,  of  the 

«J  j 

cheflnut  tree,  and  moll  other  vegetables,  exhi- 
bits this  analogy  to  fuch  a degree,  that  the  one 
odour  might  even  be  miftaken  for  the  other. 

The  pollen  is  generally  of  a refinous  nature, 
foluble  in  alkalis  and  in  alcohol.  Like  refins, 
it  is  inflammable  ; and  the  aura  which  is  formed 
around  certain  vegetables  at  the  time  of  fecun- 
dation, may  be  fet  on  fire,  as  w;as  obferved  by 
Mademoifclle  Linné  in  the  fraxinella. 

Nature,  which  has  employed  lefs  oeconomical 
means  in  the  fecundation  of  plants,  and  who  en- 
truks  theie  operations  almoft  to  chance,  fince 
file  delivers  the  fecundating  powder  to  the 
Tql.  III.  M winds. 
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winds,  mud  of  courfe  have  been  prodigal  in  the 
formation  of  this  humour,  more  efpecially  for 
the  trees  of  the  monoecia  and  dioecia  genei^, 
where  the  production  is  more  expofed  to  acci- 
dental impediments.  Hence  we  may  account 
for  thofe  pretended  fhowers  of  fulphur,  which 
are  never  common  but  in  fuch  didriCts  as 

abound  with  the  hazel,  filbert,  and  pine-trees. 

\ 

As  the  pollen  could  not  be  expofed  by  na- 
ture to  the  varying  temperatures  of  the  atmo- 
fphere,  fhe  has  facilitated  its  development  in 
the  mod  rapid  manner.  A warm  fun  very  fre- 
quently fuffices  to  open  the  concealed  organs 
of  the  plant,  to  develop  and  procure  its  fecun- 
dation. On  this  account  the  author  of  Les 
Etudes  de  la  Nature  affirms,  that  the  coloration 
of  plants  is  defigned  to  reflect  the  light  more 
vividly,  and  mod  flowers  affeCt  the  mod  ad- 
vantageous form  to  concentrate  the  folar  rays 
on  the  parts  of  generation. 

The  parts  employed  in  thefe  functions  are  en- 
dued with  an  adonifhing  degree  of  irritability. 
M.  des  Fontaines  has  made  fome  very  intend- 
ing obfervations  on  this  fubjetd  ; and  the  agi- 
tated motions  which  fome  plants  affeCl  in  or- 
der to  follow  the  courfe  of  the  fun,  are  deter- 
mined by  nature,  in  order  that  the  great  work 
of  generation,  favoured  by  the  fun,  may  be  ac- 
compliflied  in  the  lead  poffible  time. 


Con- 
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Concerning  Wax. 

The  wax  of  bees  is  merely  the  pollen  very 
little  altered.  Thefe  infefls  have  their  femurs 
provided  with  rugofities  to  brufh  the  pollen 
from  the  antheræ,  and  convey  it  to  their  nefts. 

There  appears  to  exift  in  the  very  texture  of 
fome  flowers,  which  are  rich  in  fecundating 
powder,  a matter  analogous  to  wax,  which  may 
be  extracted  by  aqueous  decoétion.  Such  are 
the  male  catkins  of  the  betula  alnus,  thofe  of 
the  pine,  &c.  the  leaves  of  rofemary,  of  offi- 
cinal fage-  the  fruits  of  the  mirica  cerifera* 
fuffer  wax  to  tranfude  through  the  pores. 

It  appears  that  wax  and  the  pollen  have  for 
their  bafis  a fat  oil,  which  pafles  to  the  ftate  of 
refin  by  its  combination  with  oxigene.  Ifthe 
nitric  or  muriatic  acid  be  digefted  upon  fixed 
oil  for  feveral  months,  it  pafles  to  a ftate  re- 
fembling  wax. 

Wax,  by  repeated  diftillations,  affords  an  oil 
which  poflefles  all  the  properties  of  volatile  oils* 
It  is  reduced  into  water  and  carbonic  acid  by 
eombuftion. 

The  colouring  matter  of  wax  appears  to  be  of 
the  fame  nature  as  that  of  filk  ; it  is  infoluble 
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in  water  and  in  alcohol.  In  the  arts,  wax  is 
bleached  by  dividing  it  prodigioufly;  for 
which  purpofe  it  is  poured  in  fufion  upon  the 
furface  of  a cylinder,  which  revolves  at  the  fur- 
face  of  water.  The  wax  which  falls  applies 
itfelf  to  the  fuperficies,  and  is  reduced  into 
very  thin  flakes  or  ribbons.  It  is  afterwards 
expofed  to  the  air  upon  tables,  taking  care  to 
ftir  it  from  time  to  time,  and  by  this  means  it 
becomes  white. 

Alkalis  diflolve  wax,  and  render  it  foluble 
in  water.  It  is  this  faponaceous  folution  which 
forms  the  punie  wax.  It  may  be  ufed  as  the 
bafis  of  feveral  colours  ; and  may  be  made  into 
an  excellent  pafte  for  wafhing  the  hands.  It  is 
likewife  applied  with  a brufh  upon  feveral  bo- 
dies: but  it  would  be  highly  advantageous  if  it 
could  be  deprived  of  its,  folvent,  which  con- 
ftanrly  acfls,  and  is  the  caufe  why  it  cannot  be 
applied  to  feveral  ufes,  in  which  otherwife  it 
might  be  found  advantageous. 

Ammoniac  likewife  di lfo Ives  it;  and  as  this 
folvent  is  evaporable,  it  ought  to  be  preferred 
when  it  is  propofed  to  ufe  the  wax  as  a varnifh. 
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ARTICLE  XIII. 

Concerning  Honey. 

Honey,  or  the  nedtar  of  flowers,  is  contained 
chiefly  in  the  bafe  of  the  piftil,  or  female  organ. 
It  ferves  as  food  for  moft  infects  which  have  a 
probofcis.  Thefe  animals  plunge  their  pro- 
bofcis  into  the  piftil,  and  fuck  out  the  nedtar. 
It  appears  to  be  a folution  of  fugar  in  mucilage  : 
the  fugar  is  fometimes  precipitated  in  cryftals, 
as  in  the  nedtar  of  the  flower  of  balfamina. 

The  nedtar  undergoes  no  alteration  in  the 
body  of  the  bee,  flnce  we  can  form  honey  by 
concentrating  the  nectar.  It  retains  the  odour, 
and  not  unfrequently  the  noxious  qualities  of 
the  plant  which  affords  it. 

The  lecretion  of  the  nedtar  is  made  during 
the  feafon  of  fecundation.  It  may  be  confidered 
as  the  vehicle  and  recipient  of  the  fecundating 
duft,  which  facilitates  the  burfting  of  the  glo- 
bules, filled  with  this  fecundating  powder: 
for  Linnaeus  and  Tournefort  have  both  ob- 
ferved  that  nothing  more  is  required  than  to 
expofe  the  pollen  upon  water,  to  affift  the  de- 
velopment. All  the  internal  part  of  the  ftyle 
of  the  piftil  is  impregnated  with  it.  And  if  the 
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internal  part  of  the  female  organs  be  dried  by 
heat,  the  pollen  no  longer  fecundates. 

Honey  exudes  from  all  the  female  parts,  but 
particularly  from  the  ovaria.  Pores  may  even 
be  obferved  in  hyacinths,  through  which  it 
flows. 

Such  flowers  as  have  only  the  male  parts  do 
not  in  general  afford  honey;  and  the  organs 
which  afford  the  nedtar  dry  up  and  wither  from 
the  moment  the  adt  of  conception  is  acconru 
plifhed,  Honey  may  therefore  be  confidered 
as  neceffary  to  fecundation  : it  is  the  humour 
afforded  by  the  female  to  receive  the  fecun- 
dating powder,  and  facilitate  the  opening  and 
exploflon  of  the  fmall  bodies  which  contain 
the  pollen  ; for  it  has  been  obferved  that  thele. 
bodies  open  the  moment  they  touch  the  furface 
of  any  liquid  which  moiftens  them. 

ARTICLE  XIV. 
Concerning  the  Ligneous  Part  of  Vegetables. 

Chemifts  have  conftantly  diredled  their  at- 
tention to  the  analyfis  of  vegetable  juices:  but 
they  appear  to  have  completely  negledled  the 
folid  part  of  the  vegetable,  which  in  every  point 
of  view  is  entitled  to  particular  attention.  It  is 

this 
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this  ligneous  portion  which  forms  the  vegetable 
fibre;  and  this  matter  not  only  conllitutes  the 
bafis  of  the  vegetable,  but  is  likewife  developed 
in  circumftances  which  depend  on  the  vital 
functions  of  the  plant.  It  forms  the  pulp  of 
feeds,  the  lanuginous  covering  which  over~ 

Ipreads  certain  plants,  &c.  The  charad:er  of 

% 

the  ligneous  part  is,  an  infolubility  in  water 
and  almoft  every  other  menftruum.  The  ful- 
phuric  acid  only  blackens  it,  and  is  decom- 
pofed  upon  it,  as  is  likewife  the  nitric  acid. 
But  one  very  peculiar  character  of  this  principle 
is,  that  the  concourfe  of  air  and  water  alters  it 
very  difficultly;  and  that,  when  it  is  well  de<* 
prived  of  all  its  moifture,  it  abfolutely  refills 
every  kind  of  fermentation;  infomuch  that  it 
would  be  indeftruQible,  if  infefts  had  not  the 
property  of  gnawing  and  feeding  upon  it.  It 
appears  that  the  vegetable  fibre  conflits  of  the 
bafis  of  mucilage,  hardened  by  its  combination 
with  a greater  quantity  of  oxigene.  Several  rea- 
fons  lead  us  to  adopt  this  idea.  In  the  firlt 
place,  the  diluted  nitric  acid  being  put  to  di- 
gelt  upon  fecula,  is  decompofed,  and  caufes  the 
fecula  to  pafs  to  a itate  refembling  that  of  lig- 
neous matter.  I have  obferved,  in  the  fécond 
place,  that  thofe  fungi  which  grow  in  fubterra- 
neous  places  void  of  light,  and  are  refolved  into 

a very 
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a very  acid  water,  if  left  in  a veflel,  acquire  a 
greater  quantity  of  the  ligneous  principle,  in 
proportion  as  they  are  expofed  by  degrees  to  the 
light  ,*  at  the  fame  time  that  the  acid  is  dimi- 
nished by  decompoûtion,  and  at  length  disap- 
pears. 

The  transition  of  mucilage  to  the  hate  of  lig- 
neous matter  is  very  evident  in  the  growth  of 
vegetables.  The  cellular  envelop  which  is 
immediately  covered  by  the  epidermis  exhibits 
nothing  but  mucilage  and  glands;  but  by  de- 
grees it  hardens,  forms  a hratum  of  the  corti- 
cal coating,  and  at  lafi:  concludes  by  becoming 
one  of  the  ligneous  rings. 

We  obferve  this  tranfition  in  certain  plants 
which  are  annual  in  cold  climates,  and  viva- 
cious in  temperate  climates.  In  the  former 
they  are  herbaceous,  becaufe  the  periodical  re- 
turn of the  cold  weather  does  not  permit  them 
to  develop  themfelves.  In  the  fécond  they  be- 
come arborcfcent  ; and  the  progrefs  of  time 
hardens  the  mucilage,  and  forms  ligneous  coat- 
ings. 

The  induration  of  the  fibrous  part  may  be 
accelerated  by  caufing  the  air  and  light  to  adt 
more  ftrongly  upon  it.  M.  de  IJuiion  has  ob~ 
ferved  that,  when  a tree  is  deprived  of  its  bark, 
the  external  part  of  the  wood  which  is  expofed 
to  the  air  acquires  a confiderable  degree  of 
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hardnefs;  and  trees  thus  prepared  form  pieces 
of  carpentry  much  more  folid  than  thofe  which 
have  not  undergone  fuch  preparation. 

It  is  probably  owing  to  the  large  quantity 
of  pure  air  with  which  the  fibrous  matter  is 
loaded,  that  it  is  not  difpofed  to  putrefy:  and 
it  is  in  confequence  of  this  moft  valuable  pro- 
perty of  not  being  fubjedl  to  corruption,  that 
arts  have  been  invented  for  clearing  it  of  all 
fermentable  principles  of  the  vegetable  king- 
dom, to  obtain  it  in  its  greateft  purity  in  the 
fabrication  of  cloths,  paper,  &c.  We  fhall 
again  return  to  thefe  obje&s,  when  we  treat  of 
the  alterations  to  which  the  vegetable  king- 
dom is  fubjebt. 

ARTICLE  XV. 

Concerning  other  fixed  Principles  of  the  Vege- 
table Kingdom. 

7 • 

The  volatile  oil  of  horfe-radifh  had  formerly 
afforded  fulphur,which  is  depofited  by  ftanding, 
according  to  the  obfervation  of  fome  chemifts; 
but  M.  Deyeux  has  taught  us  to  extradl  this 
inflammable  principle  from  the  root  of  the 
herb  patience.  Nothing  is  required  to  be  done 
but  to  rafp  the  root,  boil  it,  take  off  the  fcum, 

and 
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and  dry  it.  This  fcum  affords  much  fulphur 
in  fubdance  ; and  it  is  perhaps  to  this  principle 
that  thefe  plants  owe  their  virtue,  fince  they 
are  ufed  in  Ik  in  di  (orders. 

Vegetables  in  their  analyds  likewife  prefent 
us  with  certain  metals,  fuch  as  iron,  gold,  and 
manganefe.  The  iron  forms  near  one-twelfth 
of  the  weight  of  the  allies  of  hard  wood,  fuch  as 
oak.  It  may  be  extracted  by  the  magnet.  It 
does  not  appear  to  exift  in  a perfectly  difen- 
gaged  date  in  the  vegetable  ; neverthelefs  we 
read,  in  the  Journaux  de  Phylique,  an  obferva- 
tion  in  which  it  is  affirmed,  that  it  was  found 
in  metallic  grains  in  fruits.  The  iron  is  ufually 
held  in  folution  in  the  acids  of  vegetation,  from 
which  it  may  be  precipitated  by  alkalis.  The 
exidence  of  this  metal  has  been  attributed  to 
the  wearing  of  plough  (hares,  and  other  inftru- 
ments  of  hufbandry,  and  to  the  faculty  which 
plants  poffefs  of  imbibing  it  with  their  nutri- 
tive juices.  The  Abbé  Nolet  and  others  have 
embraced  this  unphilofophical  notion.  It  is 
the  fame  with  the  iron  as  with  the  other  faits. 
They  are  produced  by  vegetation;  and  vege- 
tables watered  with  diddled  water  afford  it  as 
well  as  others. 

Beecher  and  Kunckel  afcertained  the  pre- 
fence of  gold  in  plants.  M.  Sage  was  invited 

to  repeat  the  procédés  by  way  of  afcertaining 

the 
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the  fadt.  He  found  gold  in  the  afhes  of  vine 
twigs,  and  announced  it  to  the  public.  After 
this  chemid,  mod  perfons  who  have  attended 
to  this  objedt  have  found  gold  ; but  in  much 
lefs  quantity  than  M.  Sage  had  announced.  The 
mod  accurate  analyfes  have  fhewn  no  more 
than  two  grains  : whereas  M.  Sage  had  fpoken 
of  feveral  ounces  in  the  quintal.  Theprocefs 
for  extracting  gold  from  the  afhes  condds  in 
fudng  them  with  black  flux  and  minium.  The 
lead  which  is  produced  is  then  cupelled,  to 
afcertain  the  fmall  quantity  of  gold  with  which 
it  became  alloyed  in  this  operation. 

Scheele  has  alfo  obtained  manganefe  in  the 
analyfls  of  vegetable  afhes.  His  procefs  con- 
lids  in  fudng  part  of  the  afhes  with  three  parts 
of  flxed  alkali,  and  one-eighth  of  nitrate  of 
potafh.  The  fufed  matter  is  boiled  in  a certain 
quantity  of  water.  The  folution  being  then  fll- 
tered,  is  faturated  with  fulphuric  acid,  and  at 
the  end  of  a certain  time  manganefe  falls  down. 

Lime  condantly  enough  forms  feven-tenths 
of  the  flxed  refldue  of  vegetable  incineration. 
This  earth  is  ufually  combined  with  the  car- 
bonic acid.  Scheele  has  proved  that  it  efflo- 
refces  in  this  form  on  the  bark  of  guaiacum,  the 
afh,  &c.  It  is  likewife  very  often  united  with 
the  acid  of  vegetation.  It  appears  to  be  form- 
ed 
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çd  by  an  alteration  of  the  mucilage,  more  ad- 
vanced than  that  which  forms  the  fecula,  which 
has  fome  analogy  with  this  earth.  We  evident- 
ly fee  the  tranûtion  of  mucilage  to  the  (late  of 

earth  in  teflaceous  animals.  We  obferve  the 

* * 

mucilage  putrefy  at  its  furface,  with  fo  much 
the  more  facility  as  it  is  purer  ; as  we  may 
judge  by  a comparifon  of  the  afteriæ,  the  fea 
hedge-hog,  the  crab,  &c. 

Next  to  lime,  alumine  is  the  moft  abundant 
earth  in  vegetables,  and  next  magnefia.  M. 
Darcet  has  obtained,  from  one  pound  of  the 
afhes  of  beech,  one  ounce  of  the  fulphate  of 
magnefia,  by  treating  them  with  the  fulphuric 
acid.  This  earth  is  very  abundant  in  the  allies 
of  tamarifc.  Siliceous  earth  likewife  exifts, 
but  lefs  abundantly.  The  leaft  common  of  all 
is  the  barytes, 

i t 

ARTICLE  XVI. 

Of  the  common  Juices  extracted  by  Incifion 

or  Expreflion, 

« * . ^ j 

The  vegetable  juices  hitherto  treated  of  are 
peculiar  fubftances  contained  in  vegetables, 
and  poffeffing  ftriking  charaéters,  by  which  they 
are  diftinguifhable  from  every  other  humour. 

But 
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But  we  may  at  once  extfaCt  from  vegetables 
all  the  juices  they  contain  ; and  this  mixture  of 
various  principles  may  be  obtained  by  feveral 
methods.  Simple  incifion  is  fometimes  fuffi- 
cient  ; but  expreffion  is  equally  ufed. 

The  juices  of  vegetables  vary  according  to 
the  refpeCtive  nature  of  the  plants.  They  are 
more  abundant  in  feme  than  in  others.  Age 
modifies  them.  Young  trees  in  general  have 
molt  fap  ; and  this  fap  is  milder,  more  muci- 
laginous, and  lefs  charged  with  oil  and  refin. 
The  fap  varies  according  to  the  feafon.  In  the 
fpring  the  plants  draw  up  with  avidity  the  juices 
afforded  by  the  air  and  the  earth  ; thefe  juices 
eftablifh  a plethora  every  where,  from  which  re- 
fill ts  a confiderable  growth  of  the  individual, 
and  fometimes  a natural  extravafation.  If  in 
the  time  of  plethora  incitions  be  made  in  any 
part  of  the  vegetable,  all  the  abundant  fap  es- 
capes by  the  aperture  ; and  this  fluid  is  almoft 
always  clear,  and  without  fmell.  But  by  degrees 
the  plant  elaborates  thefejuices,  and  gives  them 
peculiar  characters.  In  the  fpring  the  fap  in  the 
body  of  the  vegetable  prefents  only  a flight  al- 
teration of  the  nutritive  juices;  but  in  the  fum- 
mer  the  whole  is  elaborated,  all  is  digefted,  and 
then  the  fap  pofleffes  characters  very  different 
from  thofe  it  poffeffed  during  the  fpring  feafon. 

If 
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If  incifions  be  now  made  in  the  tree,  the  juices 
obtained  are  accordingly  very  different  : and 
for  this  reafon  it  is  that  the  juices  difperfed  in 
commerce  are  extracted  during  the  fummer. 

The  conflitutionof  the  air  equally  influences 
the  nature  of  vegetable  juices.  A rainy  feafon 
oppofes  the  development  of  the  faccharine 
principle,  as  well  as  the  formation  of  refins  and 
aromatic  fubftances.  A dry  feafon  affords  lit- 
tle mucilage,  but  much  refin  and  aromatic  prin- 
ciple ; hot  weather  decompofes  the  mucilage, 
and  favours  the  development  of  refins,  faccha- 
rine matter,  and  aroma  ; but  a cold  feafon  does 
not  permit  the  formation  of  any  principle  but 
mucilage  : and  as  the  mucilage  is  the  principle 
of  increafe  of  bulk  in  plants,  the  whole  of  this 
fubftance  is  employed  for  that  purpofe  ; while 
the  heat  and  light  modify  the  fame  mucilage, 
and  caufe  it  to  pafs  to  the  ftate  of  oil,  refin, 
aroma,  8zc*  Hence  probably  it  is  that  trees 
have  a more  agreeable  appearance  in  cold  than 
in  burning  climates  ; and  that  the  trees  in  this 
latter  fituation  abound  with  aromatic,  oily,  and 
refinous  principles.  In  the  vegetable  as  in 
the  animal  kingdom,  fpirit  appears  to  be  the 
portion  of  the  fouthern  climates  ; while  force 
and  ftrength  are  attributes  of  the  northern. 


Con- 
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Concerning  the  Juices  extracted  by  Incifion. 

The  juice  contained  in  plants,  and  known  by 
the  name  of  Sap,  is  difperfed  through  the  cel- 
lular tilfue,  inclofed  in  the  vefiels,  or  depo- 
iited  in  the  utricles  ; and  there  is  a communi- 
cation exifting,  which,  when  any  part  of  the 
vegetable  is  wounded,  caufes  the  abundant 
juices  to  flow  through  the  aperture  ; not  indeed 
fo  fpeedily  nor  fo  completely  as  in  animals  ; 
becaufe  the  humours  do  not  poflefs  fo  rapid  a 
motion,  and  becaufe  there  is  lefs  connexion 
between  the  feveral  organs  in  vegetables  than 
in  animals.  The  fap  is  a confufed  mixture  of 
all  the  principles  of  vegetables.  The  oil  and 
the  mucilage  are  confounded  with  the  faits.  It 
is,  in  a word,  the  general  humour  of  vegetables, 
in  the  fame  manner  as  the  blood  in  animals. 
In  the  prefent  place  we  fhall  fpeak  only  of 
manna  and  opium. 

« 

l.  Manna. — Several  vegetables  afford  man- 
na; it  is  extracted  from  the  pine,  the  fir,  the 
maple,  the  oak,  the  juniper,  the  fig,,  the  willow, 
the  olive,  &c.  but  the  afh,  larch,  and  the  al- 
hagi,  afford  it  in  the  largeft  quantities.  L’Obel, 
Rondelet,  and  others,  have  obferved  at  Mont- 
pellier, upon  the  olive  trees,  a kind  of  manna, 

to  which  they  have  given  the  name  of  œlio- 

* 

meli. 
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meli.  Tournefort  collected  it  from  the  fame 
trees  at  Aix,  and  at  Toulon. 

Thealh  which  affords  manna  grows  naturally 
in  all  temperate  climates  ; but  Calabria  and 
Sicily  appear  to  be  the  mod  natural  countries 
to  this  tree;  or  at  leaft  it  is  only  in  thefe  coun- 
tries  that  it  abundantly  furnifhes  the  juice 
called  Manna  in  commerce. 

The  manna  flows  naturally  from  this  tree, 
and  attaches  itfelf  to  its  fides  in  the  form  of 
white  tranfparent  drops  ; but  the  extraction  of 
this  juice  is  facilitated  by  incifions  made  in  the 
tree  during  fummer  : the  manna  flows  through 
thefe  apertures  upon  the  trunk  of  the  tree, 
from  which  it  is  detached  with  wooden  in- 
ftruments.  Care  is  likewife  taken  to  infert 
ftraws,  or  fmall  flicks  of  wood,  into  thefe  in- 
cifions ; and  the  ftalaftites  which  hang  from 
thefe  fmall  bodies  are  feparated,  and  known  in 
commerce  by  the  name  of  Manna  in  Tears  : the 
fmalleft  pieces  form  the  manna  in  forts  or 
flakes  • and  the  common  or  fat  manna  is  of 
le  worft  quality,  bec.ufe  the  moft  conta- 
minated  with  earth  and  other  foreign  fub- 
ftances.  The  alh  fometimes  affords  manna  in 
our  climates,  fpecimens  of  which  I have  feen 
collected  in  the  vicinity  of  Aniane. 

The  larch,  which  grows  abundantly  in  Dau- 

phiny,  and  the  environs  of  Briançon,  likewife 
* affords 
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affords  manna.  It  is  formed  during  the 
fummer  on  the  fibres  of  the  leaves,  in  white 

friable  grains,  which  the  peafants  colled:  and 

% • * * A / 

put  into  pots,  which  they  keep  in  a cool  place. 
This  manna  is  of  a yellow  colour,  and  has  a 
very  naufeous  fmeil. 

The  alhagi  is  a kind  of  broom,  which  grows 
in  Pcrfia.  A juice  tranfudes  from  its  leaves,  in 
the  form  of  drops  of  various  fizes,  which  the 
heat  of  the  fun  indurates.  An  intereding  ac- 
count of  this  tree  may  be  feen  in  Tournefort’s 
Travels.  This  manna  is  known  in  the  Levant, 
in  the  town  of  Tauris,  by  the  name  of  Tere- 
niabin. 

The  manna  mod  frequently  ufed  is  that  of 
Calabria.  Its  fmeil  is  drong,  and  its  tade 
fweetidi  and  naufeous  : if  expofed  on  hot  coals, 
itfwells  up,  takes  fire,  and  leaves  a light  bulky 
coal. 

Water  totally  didolves  it,  whether  hot  or 
cold.  If  it  be  boiled  with  lime,  clarified  with 
w'hite  of  egg,  and  concentrated  by  evapora- 
tion, it  affords  crydals  of  fugar. 

/ 

Manna  affords  by  didillation  water,  acid,  oil* 
and  ammoniac;  and  its  coal  affords  alkali. 

This  fubdance  forms  the  bads  of  mod  pur- 
gative medicines. 

2.  Opium.— The  plant  which  affords  opium 
is  the  poppy,  which  is  cultivated  in  Perda  and 

Vo l.  III.  N Ada 
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Afia  Minor.  To  extra#  this  precious  medi- 
cine, care  is  taken  to  cut  off  all  the  flowers 
which  would  load  the  plant,  and  to  leave  that 
only  which  correfponds  with  the  principal  flem. 
At  the  beginning  of  fummer,  when  the  poppy- 
heads  are  ripe,  inciflons  are  made  quite  round 
them,  from  which  tears  flow  that  are  carefully 
collected.  This  opium  is  the  pureft,  and  is  re- 
tained in  the  country  for  various  ufes.  That 
which  comes  to  us  is  exira£ted  by  preffure  from 
the  fame  heads.  The  juice  thus  obtained  is 
wrapped  up,  after  previous  drying,  in  the  leaves 
of  the  poppy,  and  comes  to  us  in  the  form  of 

circular  flattened  cakes. 

% * 

In  our  laboratories  it  is  cleared  from  its  im- 
purities by  folution  in  hot  water,  filtration, 
and  evaporation  to  the  conflflencc  of  an  ex- 
tra#. This  is  the  extra#  of  opium. 

Opium  contains  a flrong  and  narcotic  aroma, 
from  which  it  is  impofllble  to  clear  it,  according 
to  Mr.  Lorry.  It  likewife  contains  an  extra# 
foluble  in  water,  and  a refin  ; together  with  a 
volatile  concrete  oil,  and  a peculiar  fair. 

By  long  digefiion  in  hot  water  the  volatile 
oil  becomes  attenuated,  is  dilengaged,  and  car- 
ries the  aroma  with  it  ; fo  that  by  this  means 
the  oil  and  aroma  may  be  feparated,  at  leaf!  for 
the  moll:  part.  1 1 has  been  obferved  that  opium 

de- 
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deprived  of  this  oil,  a portion  of  its  aroma,  and 
its  refin,  preferred  its  fedative  virtue,  without 
being  narcotic  and  dupifying.  We  are  indebt- 
ed to  Baume  for  a feries  of  intereding  refearches 
on  this  fubjedl.  He  boiled  four  pounds  of 
diced  opium  in  between  twelve  and  fifteen 
pints  of  water,  for  half  an  hour.  The  decoc- 
tion was  drained  with  preflure;  the  dregs  were 
exhaufied  by  ebullition  with  more  water.  All 
thefe  waters  were  mixed  together,  and  reduced 
by  evaporation  to  fix  pints.  The  liquor  was 
then  put  into  a cucurbit  of  tin,  and  digefted 
on  a land- bath  for  fix  months,  or  during  three 
months  night  and  day.  Care  was  taken  to 
add  water  as  the  evaporation  proceeded;  and 
the  bottom  of  the  veffel  was  fcraped  from  time 
to  time,  to  difengage  the  refinous  matter  which 
fubfided.  When  the  digefiion  was  finifhed, 
the  liquor  was  filtered,  the  refidue  carefully 
feparated,  and  the  water  evaporated  to  the 
confidence  of  an  extract. 

If  the  fait  be  required  to  be  feparated,  the 
evaporation  mud  be  fufpended  when  the  fluid 
is  reduced  to  one  pint.  An  earthy  fait  falls 
down  by  cooling,  which  is  of  a ruddy  appear- 
ance, and  has  the  form  of  fcales  mixed  with 
needled  crvflals. 

J 
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By  thisloqg  but  judicious  procefs,  the  oil  is 
firft  feparated  ; which  after  three  or  four  days 
rifes  to  the  furface  of  the  liquor,  where  it  forms 
an  adhefive  pellicle,  like  turpentine.  This  pel- 
licle is  gradually  diffipated,  and  difappears  at 
the  end  of  a month,  nothing  more  being  feen 
than  a few  drops  from  time  to  time.  In  propor- 
tion as  the  oil  is  diffipated,  the  refin,  which 
formed  a foap  with  it,  is  precipitated. 

Mr.  Baume  has  calculated  that  thefe  princi- 
ples exift  in  the  following  proportions: — Four 
pounds  of  common  opium  afford  one  pound 
once  ounce  of  marc  or  infoluble  matter,  one 
pound  fifteen  ounces  of  extradl,  twelve  ounces 
of  refin,  one  gros  or  dram  of  fait,  three  ounces 
feven  gros  of  denfe  oil  or  aroma. 

Mr.  Bucquet  propofed  to  extrad  the  feda- 
tive  principle,  by  diffolving  it  in  the  cold, 
and  afterwards  evaporating  it  ; Mr.  JofTe,  by 
agitating  it  in  cold  water  ; Meifrs.  De  Laifonc 

cj  o 

and  Cornette,  by  diffolving,  filtering  it  feve- 
ral  times,  and  always  evaporating  it  to  the 
confiftence  ot  an  extradt. 

The  fedative  principle  is  a medicine  of  the 
«■reateft  value,  becaufe  it  does  not  produce  that 
drunkennefs  and  ftupor  which  are  too  com- 
monly the  effeds  of  crude  opium. 


When 
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When  a plant  does  not  afford  its  juice  by 
incilion,  this  may  happen  either  becaufe  the 
quantity  is  too  fmall,  or  becaufe  its  confif- 
tence  is  not  fufficiently  fluid,  or  becaufe  there 
is  not  a fufficiently  perfect  communication  be- 
tween the  veffels  of  the  plant  to  permit  the 
flowing  of  all  the  juice.  In  thefe  cafes  the 
defired  effect  may  be  produced  either  by  fim- 
ple  mechanical  preffure,  as  in  extracting  the 
juice  of  hypociftus  and  acacia;  or  by  the  affiffi- 
ance  of  water,  which  foftens  the  texture  of  the 
vegetable,  at  the  fame  time  that  it  diffolves 
and  carries  off  the  juice. 

Concerning  Vegetable  Juices  extracted  by 

Preffure. 

The  fucculent  vegetables  afford  their  juice 
by  iimple  preffure;  and  the  method  of  per- 
forming this  operation  is  nearly  the  fame  in  all 
plants.  When  it  is  intended  to  extract  the 
juice  of  a plant,  it  is  wafhed,  cut  into  fmall 
pieces,  pounded  in  a marble  mortar,  put  into 
a linen  bag,  and  preffed  in  a prefs. 

There  are  fome  ligneous  plants,  fuch  as  fage, 
thyme,  and  the  leffer  centaury,  whole  Juices 
cannot  be  extracted  without  the  addition  of  a 
imall  quantity  of  water  ; there  are  other  very 
fucculent  plants,  fuch  as  borage,  buglofs,  and 

chicory. 
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chicory,  whofe  juices  arc  fo  vifcidand  mucila- 
ginous, as  not  to  pafs  through  a cloth  unlefsa 
fmall  quantity  of  water  be  added  during  the 
pounding.  Inodorous  plants  may  likewife  be 
left  to  macerate,  in  order  to  prepare  them  for 
the  extraction  of  their  juices.  The  vegetable 
juices  may  be  clarified  by  limple  repofe,  or  by 
filtration  ; when  very  fluid,  by  white  of  egg,  or 
animal  lymph,  boiled  with  them  ; and  when 
the  juices  contain  principles  which  may  be 
evaporated,  fuch  as  thofe  of  fage,  balm,  mar- 
joram, &c.  the  vial  which  contains  the  juice 
is  plunged  in  boiling  water,  after  having  clofed 
it  with  a paper  with  a hole  pierced  through  it; 
and  when  the  juice  is  clarified,  it  is  taken  out, 
dipped  in  cold  water,  and  decanted. 

The  juice  of  acacia  is  extracted  from  the 
fame  tree  which  affords  gum  arabic.  T.he 
fruits  of  this  tree  are  collected  before  they  are 
ripe;  then  pounded,  prefled,  and  the  juice 
dried  in  the  fun  : it  forms  balls  of  a blackifh 
brown  internally,  redder  externally,  and  of  an 
aftringent  tafte. 

A juice  is  prepared  with  unripe  floes,  which 
is  fold  under  the  name  of  German  Acacia,  and 
does  not  differ  much  from  that  of  Egypt. 

The  j uice  of  hypociftus  is  extracted  from 
a parafiscal  plant  which  grows  on  the  ciftus 
in  the  ifland  of  Crete.  The  fruit  is  pounded, 

the 
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the  juice  extra&ed  by  preffure,  and  thickened 

in  the  fun  ; it  becomes  black,  and  of  a firm 

« 

confidence. 

Thefe  two  lad-mentioned  juices  are  ufed  in 
medicine  as  adringents. 
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SECTION  IV. 

Concerning  fuch  Principles  as  efcape  from 
Vegetables  by  Tranfpiration. 

VEGETABLES*  being  endued  with  digef- 
tive  organs*  throw  off  all  fuch  princi- 
ples as  cannot  be  affimilated  by  them;  and 
when  the  functions  of  the  vegetable  are  not 
favoured  by  fuch  caufes  as  facilitate  them,  the 
nutritive  juices  are  rejected  nearly  unaltered. 
We  fhall  here  attend  to  three  principal  fub- 
ftances  that  exhale  from  vegetables*  viz.  air* 
water*  and  aroma. 


ARTICLE  I. 

Concerning  Oxigenous  Gas  afforded  by  Vege- 
tables. 

* 

Dr.  Ingenhoufz  publifhed,  in  the  year  1779* 
Experiments  upon  Vegetables,  in  which  he  af- 
firms that  plants  po  fiefs  the  property  of  emitting 
vital  air  when  aded  upon  by  the  dired  rays  of 

the 
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the  fun  ; a^nd  that  they  emit  a very  mephitic 
air  in  the  fhade,  and  during  the  night. 

Doctor  Priefiley  made  known  the  fame  re- 
faits at  the  fame  time,  as  well  as  Mr.  Senebier' 

of  Geneva,  who  neverthelefs  did  not  publifli 

» • 

a work  on  this  fubjed  until  the  year  1782,  in 
which  he  admits,  as  a general  principle,  that 
plants  fuffer  vital  air  to  efcape  in  the  fun-fhine: 
but  he  maintains  that  they  do  not  produce  me- 
phitic air  in  the  fhade  ; and  is  of  opinion  that, 
if  Dr.  Ingenhoufz  obtained  any,  it  arofe  from 
a commencement  of  putrefaction  in  the  plant. 

The  fimpleft  procefs  for  extrading  this  gas 
from  vegetables,  confifts  in  immerfing  them  un- 
der water,  beneath  an  inverted  glafs  veflel.  It 
is  then  feen,  when  the  fun  ads  on  the  plant, 
that  fmall  bubbles  are  emitted,  which  gradu- 
ally grow  larger,  arife  from  the  fibres  of  the 
leaf,  and  afcend  to  the  furface  of  the  fluid. 

All  plants  do  not  afford  gas  with  the  fame 
facility.  There  are  fome  which  emit  it  the  mo- 
ment the  fun  ads  upon  them;  fuch  are' the 
leaves  of  the  jacobæa,  of  lavender,  and  of  fome 
aromatic  plants.  In  other  plants  the  emiffion  is 
flower;  but  in  none  later  than  feven  or  eight 
minutes,  provided  the  fun’s  light  be  firong. 
"I  he  air  is  almofl;  totally  furnifhed  by  the  - 
ferior  furface  of  the  leaves  of  trees  : it  is  not 

the 
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the  fame  with  herbs  ; for  thefe  afford  air  from 
nearly  the  whole  of  their  furface,  according  to 
Senebier. 

The  leaves  afford  more  air  when  attached  to 

« - — » 

the  plant  than  when  gathered  ; and  the  quantity 
is  likewife  greater  the  frefher  and  founder  they 
are. 

Young  leaves  afford  but  a fmall  quantity  of 

\ , 

vital  air  ; thofe  which  are  full  grown  afford 
more,  and  the  more  the  greener  they  are. 
Leaves  which  are  injured,  yellow,  or  red,  do 
not  afford  it. 

Frefh  leaves  cut  in  pieces  afford  air  ; and  the 
oxigene  gas  is  capable  of  being  emitted  with- 
out the  plant  being  plunged  underwater,  as  is 
proved  from  the  experiments  of  Mr.  Senebier. 

The  parenchyma  of  the  leaf  appears  to  be  the 
part  which  emits  the  air.  The  epidermis,  the 
bark,  and  the  white  petals,  do  not  afford  air  ; 
and  in  general  it  is  only  the  green  parts  of 
plants  which  afford  oxigenous  gas.  Green 
fruits  afford  air,  but  thofe  which  are  ripe  do 
not;  and  the  fame  is  true  of  grain. 

It  is  proved  that  the  fun  does  not  aét  in  the 
production  of  this  phenomenon  as  a body 
which  heats.  The  emiflion  of  this  gas  is  de- 
termined by  the  light  ; and  I have  even  ob- 
ferved  that  a ffrong  light,  without  the  direct 

adtion 
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a&ion  of  the  fun’s  rays,  is  fufficient  to  pro- 
duce this  phenomenon. 

It  is  proved,  by  the  experiments  of  Mr.  Se~ 
nebier,  that  an  acid  diluted  in  water  increafes 
the  quantity  of  air  which  is  difengaged,  when 
the  water  is  not  too  much  acidulated  ; and  in 
this  cafe  the  acid  is  decompofed. 

It  has  been  obferved  that  the  conferva  affords 
much  vital  air  ; as  well  as  the  green  matter  w hich 
is  formed  in  water,  and  is  fuppofed  by  Ingen- 
houfz  to  be  a collection  of  greenifh  infects. 
Pure  air  is  therefore  feparated  from  the  plant 

i 

by  the  aCtion  of  light  ; and  the  excretion  is 
ftronger  accordingly  as  the  light  is  more  vivid. 
Itfeems  that  light  favours  the  work  of  digeftion 
in  the  plant  ; and  that  the  vital  air,  which  is 
one  of  the  principles  of  almoft  all  the  nutritive 
juices,  moreefpecially  of  water,  is  emitted,  when 
it  finds  no  fubfiance  to  combine  with  in  the  ve- 

i 

getable.  Hence  it  arifes  that  plants  whofe  ve- 
getation is  the  molt  vigorous,  afford  the  greateft 
quantity  of  air  : and  hence  likewife  it  is  that 
a fmall  quantity  of  the  acid  mixed  with  the 
water  favours  the  emiflion,  and  increafes  the 
quantity  of  oxigenous  gas. 

By  this  continual  emilTion  of  vital  air,  the 
Author  of  nature  inceffantly  repairs  the  lofs 
v hich  is  produced  by  refpiration,  combuftion, 

and 


ï 8 8 Water  afforded  by  Vegetables . 

and  the  alteration  of  bodies,  which  compre- 
hends every  kind  of  fermentation  and  putre- 
fadlion  ; and  in  this  manner  the  equilibrium 
between  the  conflituent  principles  of  the  at- 
mofphere  is  always  kept  up. 

9 

ARTICLE  II. 

» 

.Concerning  the  Water  afforded  by  Vegetables. 

Plants  likewife  emit  a confiderable  quantity 
of  water  in  the  form  of  vapour,  through  their 
pores;  and  this  excretion  may  be  eftimated  as 
the  moft  abundant.  Hales  has  calculated  that 
the  tranfpiration  of  an  adult  plant,  fuch  as  the 
helianthus  annuus,  wras  infummer  feven  times 
more  confiderable  than  that  of  man. 

Guettard  has  obferved  that  this  excretion  is 

\ 

always  in  proportion  to  the  intenfity  of  the  light, 
and  not  of  the  heat  ; fo  that  it  is  fcacely  any 
during  the  night.  The  fame  philofopher  has 
obferved  that  the  aqueous  tranfpiration  is  more 
efpecially  made  from  the  upper  furface  of  the 
leal.  The  water  which  exhales  from  vegetables 
is  not  pure,  but  ferves  as  the  vehicle  of  the 
aroma  ; and  even  carries  with  it  a fmall  quantity 
of  extractive  matter,,  which  caufes  it  to  corrupt 
fo  fpeeduy. 


The 
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The  immediate  effedl  of  the  aqueous  evapo- 
ration conflits  in  maintaining  a degree  of  cool- 
nefs  in  the  plant,  which  prevents  its  afluming 
the  temperature  of  the  atmofphere. 


ARTICLE  III. 

Concerning  the  Aroma,  or  Spiritus  Redlor, 

Each  plant  has  its  charadleriftic  fimell.  This 
odorant  principle  was  diftinguifhed  by  Boer- 
haave  by  the  name  of  Spiritus  Redtor,  and  by 
the  moderns  under  the  name  of  Aroma. 

The  aroma  appears  to  be  of  the  nature  of  gas, 
from  its  finenefs,  its  invifibility,  &c.  The  flight» 
eft  heat  is  fufficient  to  expel  it  from  plants. 
Coolnefs  condenfcs  it,  and  renders  it  more  fenfi- 
ble  ; and  on  this  account  the  fmell  of  plants  is 
much  ftronger  in  the  morning  and  evening. 

This  principle  is  fo  fubtile,  that  the  conti- 
nual emifflon  of  it  from  a wood  or  flower  does 
not  diminifh  its  weight,  even  after  a very  con- 
fiderable  time. 

The  aroma  is  fometimes  fixed  in  an  extradt,  v 
fometimes  in  an  oil,  and  this  laft  combination 
is  the  moft  ufual.  It  even  appears  to  conflitute 

the 
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the  volatile  character  of  the  eiTentiai  or  volatile 
oils. 

The  nature  of  the  aroma  appears  to  vary 
prodigioufly  ; at  lead  if  we  may  judge  by  the 
organ  of  fmell,  which  diffinguifhes  feveral 
fpecies.  There  arc  fome  which  have  a nau- 
feous  or  poifonous  effedt  on  the  animal  œco- 
nomy.  Ingenhoufz  quotes  an  inftance  of  the 
death  of  a young  woman  occafioned  by  the 
fmell  of  lilies,  in  1719  ; and  the  famous  Tril- 
ler  reports  the  example  of  a young  woman  who 
died  in  confequence  of  the  fmell  of  violets, 
while  another  was  faved  by  removing  the  flow- 
ers. Martinus  Cromerus  exhibits  likewife  an 
example  of  a biihop  of  Breflau  who  died  by  a 
limilar  caufe. 

The  mancenille  tree,  which  grows  in  the 
Weft  Indies,  emits  very  dangerous  vapours. 
The  humour  which  flows  from  this  tree  is  fo 
unwholefome,  that  if  it  drop  on  the  hand  it 
raifes  a blifter. 

The  American  plant  lobelia  longiflora  pro- 
duces a fuffbeating  oppreffion  in  the  breaft  of 
thofe  who  refpire  in  its  vicinity,  according  to 
Jacquin,  Hortus  Vindobonenfis.  The  rhus  toxi- 
codendron emits  fo  dangerous  an  exhalation, 

that  Ingenhoufz  attributes  the  return  of  a perio- 
dical 
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dical  diforder,  which  attacked  the  family  of  the 
curate  of  Croffien  in  Germany,  to  a bench  (had- 
ed by  this  tree,  under  which  they  had  the  cuf- 
tom  of  fitting.  Every  one  knows  the  effects  of 
mufk  and  oriental  faffro n on  certain  perfons  ; 
and  the  exhalation  of  the  walnut-tree  is  confi- 
dered  as  very  unwholefome. 

We  may  here  mention  the  noxious  property 
of  thofe  canes  or  reeds  which  in  this  country 
are  ufed  to  cover  roofs  and  dunghills,  &c. 
Mr.  Poitevin  faw  a man  who  was  very  ill  on 
account  of  having  handled  thefe  canes  : the 
parts  of  generation  w7cre  prodigioufiy  fwelled. 
A dog  which  had  flept  upon  the  reeds  fuffered 
in  the  fame  manner,  and  was  affected  in  the 
fame  parts. 

The  method  of  extracting  the  aroma  varies 
according  to  its  volatility  and  affinities.  It  is 
in  general  foluble  in  water,  alcohol,  oils,  &c. 
and  thefe  fluids  are  feverally  employed  to  ex- 
tract it  from  plants  which  afford  it. 

When  water  or  alcohol  are  ufed,  they  are 
diftilled  by  a gentle  heat,  and  the  aroma  comes 
over  with  them.  Simple  infufion  may  be  ufed  ; 
and  in  this  way  the  lofs  of  a portion  of  the  aro- 
ma is  avoided. 

Water  charged  with  aroma  is  known  by  the 
name  of  the  di  A il  led  water  of  the  fub  fiance  made 

3 ufe 
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ufeof.  The  diftilled  water  ofinodorous  or  herba- 
ceous plants  does  not  appear  to  poflefs  any  vir- 
tue; and  the  apothecaries  have  long  fince  de- 
cided the  queftion,  by  fubftituting  fpring  water 
in  its  place.  Spirit  of  wine  combined  with  the 
fame  principle,  is  known  by  the  name  of  the 
fpirit  or  quinteffence  of  the  vegetable. 

When  the  aroma  is  very  fugacious,  fuch  as 
that  of  lilies,  jafmine,  or  tuberofe,  the  flowers 
are  put  into  a tin  cucurbit  with  cotton  fteeped 
in  oil  of  ben.  The  cotton  and  the  flowers  are 
difpofed  in  alternate  layers  ; the  cucurbit  is 
clofed,  and  a gentle  heat  applied.  In  this 
manner  the  aroma  is  permanently  combined 
with  the  oil. 

Thefe  are  the  three  methods  ufed  to  retain 
the  odorant  principle.  The  art  of  the  per- 
fumer confifts  in  applying  them  at  pleafure  to 
various  fubflances. 

Perfumes  are  either  dry  or  liquid.  Among 
the  firfl:  we  may  place  the  fachets,  or  little  per- 
fumed bags,  which  contain  either  mixtures  of 
aromatic  plants,  or  aromas  in  their  native  ftate; 
the  perlumed  powders,  which  obtain  their  fmell 
by  a few  drops  ol  the  folution  ol  aroma  ; the 
paftilles  or  comfits  which  have  fugar  for  their 
balls,  &c. 

Liquid  perfumes  molt  commonly  confift  of 

aroma 
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aroma  diffolved  in  water  or  alcohol  ; the  va- 
rious liqueurs,  or  fcented  fpirituous  cordial  wa- 
ters, are  nothing  elfe  but  the  fame  folutions  di- 
luted with  water,  and  fweetened  with  fugar. 

For  example,  to  make  the  eau  divine,  the 
bark  of  four  citrons  is  taken,  and  put  into  a 
glafs  alembic,  with  two  pounds  of  good  fpirit  of 
wine,  and  two  ounces  of  orange-flower  water  ; 
after  which,  diftillation  is  performed  on  the, 
fand-bath.  On  the  other  hand,  one  pound  and 
a half  of  fugar  is  diffolved  in  one  pound  and  a 
half  of  water.  The  two  liquors  being  mixed, 
become  turbid  ; but,  being  left  to  hand,  the 
refult  is  an  agreeable  liquor. 

To  make  the  cream  of  rofes,  I take  equal 
parts  of  rofe  water,  fpirit  of  wine  à la  rofe,  and 
fyrup  of  fugar.  I mix  thefe  three  fubftances, 
and  colour  the  mixture  with  the  infufion  of 
cochineal. 

But  it  muft  be  allowed  that,  in  all  perfumes 
which  are  a little  complicated,  the  nofe  is  the 
bell:  chemift  that  can  be  confulted  ; and  a good 
nofe  is  as  requifite  and  effential  to  a perfumer, 
as  a ftrong  head  is  to  a geometer* 
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SECTION  V. 

Concerning  the  Alterations  to  which  Ve- 
getables are  fubjeft  after  they  are  de- 
prived of  Life. 

rpHE  fume  principles  which  maintain  life 
JL  in  vegetables  and  animals,  become  the 
fpeedieft  agents  of  their  deitru&ion  when  dead. 
Nature  feerns  to  haveentrufted  the  compofition, 
maintenance,  and  decompofitionof  thefe  beings 
to  the  fame  agents.  Air  and  water  are  the  two 
principles  which  maintain  the  life  in  living  be- 
ings; but  the  moment  they  are  dead  they 
haften  their  alteration  and  diffolution.  The 
heat  itfelf,  which  aflifted  and  fomented  the 
functions  of  life,  concurs  to  facilitate  the  de- 
compofition.  Thus  it  is  that  the  frofts  of  Si- 
beria preferve  bodies  for  feveral  months  ; and 
that  in  our  mountains  they  are  kept  for  a long 
time  on  the  fnow,  when  it  intercepts  the  car- 
rying them  to  the  place  of  interment. 

We  ihall  examine  the  aélion  of  thefe  three 
agents,  namely  heat,  air,  and  water  ; and  we 
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{hall  endeavour  to  fhew  the  power  and  efled  of 
each  before  we  {hall  attend  to  their  combined  * 
adion. 


CHAP.  I. 

Concerning  the  Action  of  Heat  upon  Vegetable  Sub - 

fiances . 

1 

THE  diftillation  of  plants  by  a naked  fire 
is  nothing  but  the  ad  of  decompofing 
them  by  means  of  fimpîe  heat.  This  procefs 
was  for  a long  time  the  only  method  of  analyfis. 
The  firfi:  chemifts  of  Paris  adopted  it  for  the 
analyfis  of  near  one  thoufand  four  hundred 
plants  : and  it  w as  not  till  the  commencement 
of  the  prefent  century  that  this  labour  was  dis- 
continued ; a labour  which  did  not  feem  to 
advance  the  fcience,  fincc  in  this  way  the  cab- 
bage and  hemlock  afforded  the  fameproduds. 

It  is  clear  that  an  analyfis  by  the  retort  ought 
not  to  fhew  the  principles  of  vegetation  : for* 
not  to  mention  that  heat  changes  their  nature, 
hY  becoming  a conftitucnt  part  of  the  principles 
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extraded;  thcfe  principles  themfelves  become 
mixed  together,  and  we  can  never  know  their 
order  or  date  while  in  the  living  plant.  The 
adion  of  the  heat  moreover  caufes  the  vege- 
table principles  to  read  upon  each  other,  and 
confounds  the  whole  together.  Whence  it 
arifes  that  all  vegetables  afford  nearly  the  fame 
principles  ; namely,  water,  an  oil  more  or  lefs 
thick,  an  acid  liquor,  a concrete  fait,  and  a 
coal  or  caput  mortuum  more  or  lefs  abundant. 

Hal  es  took  notice  that  the  diftillation  of  ve- 
getables afforded  much  air  ; and  was  even  in 
pofleffion  of  an  apparatus  to  colled;  and  mea- 
fure  it.  But  in  our  time  the  methods  of  colled- 
ing  and  confining  the  gafes  are  fimplified  ; 
and  the  hydro-pneumatic  apparatus  has  proved 
that  the  fubffances  are  formed  of  a mixture  of 
carbonic  acid,  hydrogene,  and  fometimes  a 
little  nitrogene. 

The  order  in  which  the  feveral  prodads  are 
obtained,  and  the  charaders  they  exhibit,  lead 
us  to  the  following  obfervations  : 

1.  The  water  which  paffes  firff  is  ufually 
pure,  and  without  fmell  ; but  when  odorant 
plants  are  diftilled,  the  firff;  drops  are  impreg- 
nated with  their  aroma.  Thefe  firff:  portions 
of  water  conflit  of  that  which  was  fuperabun- 
;dant,  and  mpregnated  the  vegetable  tiffue. 

When 
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When  the  water  of  compofition,  or  that  which 
was  in  combination  with  the  vegetable,  begins 
to  rife,  it  carries  along  with  it  a fmall  quantity 
of  oil,  which  colours  it  ; and  fome  portions  of 
a weak  acid,  afforded  by  the  mucilage  and 
other  principles  with  which  it  exided  in  the 
faponaceous  date.  The  phlegm  likewife  very 
often  contains  a fmall  quantity  of  ammoniac  : 
and  this  alkali  appears  to  be  formed  in  the 
operation  itfelf  ; for  there  are  few  plants  which 
contain  it  in  their  natural  date. 

2.  To  the  phlegm  fucceeds  an  oily  principle, 
little  coloured  at  fird;  but,  in  proportion  as 
the  didillation  advances,  the  oil  which  rifes  is 
thicker,  and  more  coloured.  They  are  all  cha- 
ra&erized  by  afmell  of  burning,  and  an  acrid 
tade,  that  arife  from  the  impredion  of  the  fire 
itfelf.  Thefe  oils  are  mod  of  them  rednous, 
and  the  nitric  acid  eafily  inflames  them.  They 
may  be  rendered  more  fluid  and  volatile  by  re- 
peated diftillations. 

3*  proportion  as  the  oil  comes  over*  there 
fometimes  diftils  carbonate  of  ammoniac,  which 
attaches  itfelf  to  the  fides  of  the  vefiels.  It  is 
ufually  foiled  with  an  oil  which  colours  it. 
This  fait  does  not  appear  to  exift  ready  formed 
.n  vegetables.  Rouelle  the  younger  proved 
that  the  plants  which  afford  the  molt  of  it.  fuch 

as 
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as  the  cruciferous  plants,  do  not  contain  it  in 
their  natural  ftate.  It  is  therefore  found  when 
its  component  parts  are  volatilized  and  reunited 
by  the  diftillation. 

4.  All  vegetables  afford  a very  great  quan- 
tity of  gas  by  diftillation;  and  their  nature  has 
an  influence  on  the  gafeous  fubftances  they 
afford.  Thofe  plants  which  abound  with  refin, 
afford  much  more  hydrogenous  gas;  while 
fuch  as  abound  with  mucilage  produce  carbo- 
nic acid. 

The  mixture  of  thefegafes  forms  an  air  which 
is  heavier  than  the  common  inflammable  air, 
on  which  account  it  has  been  found  very  little 
adapted  to  aëroftatic  experiments. 

The  art  of  charring  wood,  or  converting  it 
into  charcoal,  is  an  operation  nearly  fimilar  to  the 
diftillation  we  havejuft  defcribed.  Itconfiftsin 
forming  pyramids  of  wood,  or  cones  truncated 
at  their  furnmit.  The  whole  is  covered  with 
earth,  well  beaten,  leaving  a lower  and  upper 
aperture.  The  mafs  is  then  fet  on  fire;  and 
when  the  whole  is  well  ignited,  thecombuftionis 
Hopped  by  cloftng  the  apertures  through  which 
the  current  of  air  paffed.  By  this  means  the  wa- 
ter, theoil,and  all  theprinciples  of  the  vegetable, 
are  diflipated,  except  the  fibre.  1 he  wood  in 

this  operation  lofes  three-fourths  of  its  weight, 

and 
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and  one-fourth  of  its  bulk.  According  to  f on- 
tana  and  Morozzo,  it  abforbs  air  and  water  as 
iç  cools.  I am  affured,  from  my  experiments 
in  the  large  way,  that  pit-coal  defulphurated 
(coakedj  acquires  twenty-five  pounds  of  wa- 
ter in  the  quintal  by  cooling  ; but  the  coal  of 
wood  did  not  appear  to  me  to  abforb  more  than 
fifteen  or  twenty.  The  futurbrand  of  the  Ice- 
landers is  nothing  but  wood  converted  into 
charcoal  by  the  lava  which  has  lurrounded  it. 
— See  Von  Troil’s  Letters  on  Iceland. 

The  charcoal  which  is  the  refidue  ol  all 
thefe  diftillations,  is  a fubftance  which  deferves 
an  attention  more  particularly  becaule  it  en- 
ters into  the  compofition  of  many  bodies,  and 
bears  a very  great  part  in  their  phenomena. 

Charcoal  is  the  vegetable  fibre  very  flightly 
changed.  It  moft  commonly  preferves  the 
form  of  the  vegetable  which  afforded  it.  The 
primitive  texture  is  not  only  diffinguifhable, 
but  ferves  likewife  to  indicate  the  ffate  and  na- 
ture of  the  vegetable  which  has  afforded  it. 
It  is  fometimes  hard,  fonorous,  and  brittle; 
fometimes  light,  fpongy,  and  friable  ; and 
fome  fubftances  afford  it  in  a fubtle  powder, 
without  confiftence.  The  coal  of  oils  and  re- 
fins  is  of  this  nature. 

Charcoal  well  made  has  neither  fmell  nor 

tafte; 
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tafte  ; and  it  is  one  of  the  m oft  indecompofa- 
ble  fubftances  we  are  acquainted  with. 

When  dry,  it  is  not  changed  by  diflillation  in 
clofe  veffels.  But,  when  moifï,  it  affords  hy- 
drogenous gas  and  carbonic  acid  ; which 
proves  the  decompofition  of  the  water,  and 
the  combination  of  one  of  its  principles  wdth 
the  charcoal,  while  the  other  is  diffipated.  By 
fucceffively  moiftening  and  diflilling  charcoal, 
it  may  be  totally  deftroyed. 

Charcoal  combines  writh  oxigene,  and  forms 
the  carbonic  acid but  this  combination  docs 
not  take  place  unlefs  their  addon  be  affifled  by 

heat.  The  charcoal  wffiich  burns  in  a chaffing- 

* 

difh  exhibits  this  refult;  and  we  perceive  twro 
very  immediate  effects  in  this  operation  : — i . A 
difengagement  of  heat,  afforded  by  the  tranfi- 
tion  of  the  oxigenous  gas  to  the  concrete  date. 
2.  A production  of  carbonic  acid  : it  is  the 
formation  of  this  acid  gas  which  renders  it 
dangerous  to  bum  charcoal  in  places  where 
the  current  of  air  is  not  fufficiently  rapid  to 
carrv  off  the  carbonic  acid  as  it  is  formed. 

Well-made  charcoal  does  not  change  by 
boiling  in  water.  In  procefs  of  time  it  gives 
a flight  reddifh  tinge  to  that  fluid  w hich  arifes 
from  the  folution  of  the  coaly  reildue  of  the  oils 

♦ of 
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of  the  vegetable  mixed  with  the  coaly  refidue 
of  the  fibre. 

If  the  fulphuric  acid  be  digeffed  upon  char- 
coal, it  is  dccompofed;  and  affords  carbonic 
acid,  fulphureous  acid,  and  fulphur. 

The  nitric  acid,  when  concentrated,  is  de- 
compofed  with  much  greater  rapidity;  for  if 
it  be  poured  upon  very  dry  powder  of  charcoal, 
it  fets  it  on  fire.  This  inflammation  may  be 
facilitated  by  heating;  the  charcoal  or  the  acid. 
If  the  fluid  which  arifes  in  this  experiment  be 
collected,  it  is  found  to  be  carbonic  acid,  ni- 
trous gas,  and  nitric  acid.  M.  Prouft  has  ob- 
ferved,  that  when  the  acid  is  poured  into  the 
middle  of  the  charcoal,  it  does  not  take  fire; 
but  that  this  efled  immediately  fucceeds  if  the 
acid  be  fuffered  to  flow7  beneath  the  coal.  It 
may  even  be  inflamed  by  throwing  it  upon  the 
nitric  acid  flightly  heated. 

If  weak  nitric  acid  be  digeffed  upon  charcoal, 
it  difiolves  it,  aflumes  a red  colour,  becomes 
paffy,  and  acquires  a bitter*  difagreeable  tafte. 

Charcoal,  mixed  with  the  fulphuric  and  ni- 
tric faits,  decompofes  them;  when  combined 
with  oxides,  it  revives  the  metals.  All  thefe 
cfFeds  depend  on  its  very  great  affinity  with 
the  oxigene  contained  in  thefe  bodies.  It  is 
ufcd  to  facilitalp  the  decompofition  of  falt-petre 
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in  fomc  cafes,  as  in  the  compolition  of  gun- 
powder, the  black  flux,  &c. 

Rouelle  has  obferved  that  the  fixed  alkali 
diflbJ  ves  a good  quantity  of  charcoal  by  fuflon. 
The  fame  chemifl:  has  difcovered  that  the  ful- 
phur  of  alkali  diiTolves  it  in  the  humid  as  well 
as  the  dry  way. 

Charcoal  is  likewife  capable  of  combining 
with  metals.  It  combines  with  iron  in  its  ftrfl: 
fufion,and  mixes  with  it  likewife  in  the  cemen- 
tation by  which  fteel  is  formed.  When  com- 
bined with  iron  in  a imall  proportion  of  the 
metal,  it  conffitutes  plumbago.  It  is  likewife 
capable  of  combining  with  tin  by  cementation; 
to  which  metal  it  gives  brilliancy  and  hard- 
nefs,  as  I find  by  experiment. 


CHAP.  II. 

Concerning  the  A Elion  of  Water  fingly  applied  t& 

Vegetables . 

WE  may  confider  the  action  of  water 
upon  vegetables  in  two  very  different 

points  of  view.  Either  the  chemifl;  applies  this 

fluid 
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fluid  to  the  plant  itfelf,  to  extract  and  fepa- 
rate  the  juices  from  the  ligneous  part:  or  elfe 
the  plant  itfelf,  being  immerfed  in  this  fluid,  is 
from  this  time  delivered  to  its  Angle  action; 
and  in  that  Atuation  becomes  gradually  changed 
and  decompefed  in  a peculiar  manner.  In  thefc 
two  cafes,  the  produds  of  the  operations  are 
very  different.  In  the  firft,  the  ligneous  tex- 
ture remains  untouched,  and  the  juices  which 
are  feparated  remain  unchanged  in  the  fluid: 
in  the  fécond,  more  efpecially  when  vegetables 
ferment  in  heaps,  the  nature  of  the  juices  is 
partly  changed,  but  the  oils  and  reflns  remain 
confounded  with  the  ligneous  tiflue;  fo  that 
the  refult  is  a mafs  in  which  the  diforganized^ 
vegetable  is  feen  in  a A ate  of  mixture  and 

o 

confufionof  the  various  principles  which  com. 
pofe  it. 

The  chemift  applies  water  to  vegetables,  to 
extrad  their  juices,  according  to  two  methods, 
which  conftitute  infuflon  and  decodion. 

InfuAon  is  performed  by  pouring  upon  a 
vegetable  a fufficient  quantity  of  hot  water  to 
diffolve  all  its  principles.  The  temperature  of 
the  water  muft  be^  varied  according  to  the  na- 
ture of  the  plant.  If  its  texture  be  delicate,  or 
the  aroma  very  fugacious,  the  water  mult  be 
(lightly  heated  ; but  boiling  wTater  may  be  ufed 

when 
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when  the  texture  is  hard  and  folid,  and  more 
cfpecially  when  the  plant  has  no  fmell. 

Decodlion,  which  confifls  in  boiling  water 
with  the  vegetable,  ought  not  to  be  employed 
but  with  hard  and  inodorous  plants.  This 
method  is  rejected  by  many  chemifls,*  becaufe 
they  affirm  that,  by  thus  tormenting  the  plant, 
a confiderable  quantity  of  fibrous  matter  be- 
comes mixed  with  the  juices.  Decodtion  is 
generally  banifhcd  from  the  treatment  of  odo- 
rant plants,  becaufe  it  diffipates  the  volatile  oil 
and  aroma.  The  decodtion  ufed  in  our  kitchens 
to  prepare  leguminous  plants  for  food,  has  the 
inconvenience  of  extracting  all  the  nutritive 
parts,  and  leaving  only  the  fibrous  parenchyma. 
Hence  arifes  the  advantage  of  the  American 
pot  or  boiler,  in  which  the  garden- hurl  is  boil- 
ed by  fimple  vapour,  and  confequently  the  nu- 
tritive principle  remains  in  the  vegetable;  to 
which  advantage  we  may  add  that  of  uling  any 
water  whatever,  becaufe  the  fleam  alone  is  ap^ 
plied  to  the  intended  purpofe. 

But  the  infufion,  decodtion,  and  clarification 
of  juices  is  not  left  to  the  choice  of  the  chemifl 
when  it  is  required  to  prepare  any  medicine; 
for  thefe  methods  produce  furprifing  varieties 
in  the  virtue  of  remedies.  Thus,  for  example, 
according  to  Storck,  the  concentrated  juice  of 
,,  hemlock 
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hemlock  has  no  good  qualities  unlefs  it  be 
evaporated  without  being  clarified. 

In  treating  juniper  berries  by  infufion,  and 
evaporation  on  a water  bath  to  the  confidence 
of  honey,  an  aromatic  extradt  is  obtained,  of  a 
iaccharine  colour  : the  decoction  of  the  fame 
berries  affords  a lefs  fragrant  and  lefs  refinous 
extract,  becaufe  the  refin  feparates  from  the  oil, 
and  falls  down. 

The  extract  of  grapes,  which  is  Called  refine 
in  France,  and  moft  fweetmeats,  are  prepared 
in  this  way. 

Extracts  are  prepared  in  the  large  way  for 
fale  by  the  affiffance  of  water.  We  (hall  con- 

1 

fine  ourfelves  to  fpeak  of  two  only,  the  juice 
of  liquorice  and  of  cachou.  The  firft  will  af- 
ford an  example  of  decoiiUon,  and  the  fécond 
of  infufion. 

The  extract  of  liquorice  is  prepared  in  Spain 
by  decodtion  of  the  ffirub  of  the  fame  name. 
This  plant  grows  abundantly  near  our  ponds  * 
and  we  might  at  a fmall  expence  avail  our- 
felves of  this  fpecies  of  induftry:  I haveafcer- 
tained  that  a pound  of  this  root  affords  two  or 
three  ounces  of  good  extradt.  The  apothe- 
caries afterwards  prepare  it  in  various  ways  foi 
'heir  feveral  purpofes,  and  to  render  its  ufe 
more  convenient  and  agreeable. 


The 
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The  cachou  is  extracted  in  the  Eaft  Indies 
from  an  infufton  of  the  feeds  of  a kind  of  palm. 
While  the  feed  is  yet  green,  it  is  cut,  infufed 
in  hot  water  ; and  this  infufion  is  evaporated  to 
the  confidence  of  an  extract,  which  is  after- 
wards made  into  lumps,  and  dried  in  the  fun. 
M.de  Juffieu  communicated  to  the  Academy, 
in  the  year  1720,  remarks  by  which  he  afcer- 
tains  that  the  differences  in  the  feveral  kinds  of 
cachou  arife  from  the  various  degrees  of  matu- 
rity in  the  feeds,  and  the  greater  or  lefs  quick- 
nefs  with  which  the  extract  is  dried. 

The  cachou  of  commerce  is  ufually  impure; 
but  it  may  be  cleared  of  its  impurities  by  dif- 
folving,  filtering,  and  evaporating  it  feveral 
times. 

The  tafte  of  cachou  is  bitter  and  aflringent. 
It  dilfolves  very  well  in  the  mouth,  and  is  ufed 
as  a reiterative  for  weak  Itomachs  : it  is  made 
into  comfits  by  the  addition  of  three  parts  of 
fugar,  and  a fufficient  quantity  of  gum  adra- 
gant. 

When  vegetables  are  immerfed  in  water,  their 
texture  becomes  relaxed;  all  the  foluble  prin- 
ciples are  carried  off;  and  there  remains  only 
the  fibrous  part  diforganized,  and  impregnated 
with  vegetable  oil,  altered  and  hardened  by  the 

reaction  of  other  principles.  This  tranfition 

may 
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may  be  very  well  obferved  in  marfhes,  where 
plants  grow  and  perifh  in  great  numbers,  form- 
ing mud  by  their  decompofition.  Thefe  ft  rata 
of  decompofed  vegetables,  when  taken  out  of 
the  water  and  dried,  may  be  ufed  as  the  mate- 
rial of  combuftion.  The  fmell  is  unwholefome; 
but  in  {hops,  or  places  where  the  chimneys 
draw  well,  this  combuftible  may  be  ufed. 

Vegetables  have  been  confidered  as  the  caufe 
of  the  formation  of  pit-coal  ; but  a few  forefts 
being  buried  in  the  earth,  are  not  fufficient  to 
form  the  mountains  of  coal  which  exift  in  its 
bowels.  A greater  caufe,  more  proportioned  to 
the  magnitude  of  the  effed,  is  required;  and 
we  find  it  only  in  that  prodigious  quantity  of 
vegetables  which  grows  in  the  feas,  and  is  (till 
increafed  by  the  immenfe  mafs  of  thofe  which 
are  carried  down  by  rivers.  Thefe  vegetables, 
carried  away  by  the  currents,  are  agitated, 
heaped  together,  and  broken  by  the  waves  ; 
and  afterwards  become  covered  with  ftrata  of 

* i 

argillaceous  or  calcareous  earth,  and  are  de- 
compofed. It  is  eafier  to  conceive  how  thefe 
malles  of  vegetables  may  form  ftrata  of  coal, 
than  that  the  remains  of  {hells  fhould  form  the 
greater  part  of  the  globe. 

The  direct  proofs  which  may  be  given  of 
the  truth  of  this  theory  are — 
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î.  The  prefence  of  vegetables  in  coal  mines# 

•-ji 

The  bamboo  and  banana  trees  are  found  in 
the  coal  of  Alais.  It  is  common  to  find  ter- 
reftrial  vegetables  confounded  with  marine 
plants. 

2.  The  prints  of  lhells  and  of  fifh  are  like- 
wife  found  in  the  ftrata  of  coal,  and  not  unfre- 
quently  fhells  themfelves.  The  pit-coal  of 
Orfan  and  that  of  Saint-Efprit  contain  a pro- 
digious number. 

3.  It  is  evidently  feen,  by  the  nature  of  the 
mountains  which  contain  charcoal,  that  their 
formation  has  been  fubmarine  ; for  they  all 
confift  either  of  fchiftus,  or  grit,  or  lime-ftone. 
The  fecondary  fchiftus  is  a kind  of  coal  in 
which  the  earthy  principle  predominates  over 
the  bituminous.  Sometimes  even  this  fchiffus 
is  combuftible,  as  is  feen  in  that  of  St.  George 
near  Milhaud.  The  texture  of  the  vege- 
tables, and  the  imprefîion  of  fifh,  are  very 
well  preferved  in  the  fchiftus.  The  origin 
of  the  fchiftus  is  therefore  fubmarine  ; and 
confequently  fo  likewife  muff  be  the  origin 
of  the  coal  diflributed  in  flrata  through  its 
thicknels. 

The  grit- Hone  confifts  of  fand  heaped  toge- 
ther, carried  into  the  fea  by  the  rivers,  and 
thrown  up  againft  the  fhores  by  the  waves. 

The 
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The  ftrata  of  bitumen  which  are  found  in  thefe 
cannot  therefore  but  come  from  the  lea. 

Calcareous  earth  rarely  contains  ftrata  of 
coal,  but  is  merely  impregnated  with  it,  as  at 
St.  Ambroife,  at  Servas,  &c.  where  the  bitu- 
men forms  a cement  with  the  calcareous  eaith. 

Concerning  Pit-Coal. 

Pit-coal  is  ufually  found  in  ftrata  in  the 
earth,  aimoft  always  in  mountains  of  fchiftus  or 
grit.  It  is  the  property  of  coal  to  burn  with 
flame,  and  the  emiftion  of  much  fmoke. 

The  fecondary  fchiftus  is  the  bafts  of  all  pit- 

coal,  and  the  quality  of  the  coal  moftly  depends 

upon  the  proportion  of  this  bafts.  When  the 

fchiftus  predominates,  the  coal  is  heavy,  and 

leaves  a very  abundant  earthy  refidue  after  its 

• \ 

combuftion.  This  kind  of  coal  is  veined  in- 
ternally with  flat  pieces,  or  rather  feparate  maf- 
fes,  of  fchiftus  nearly  pure,  which  we  call  fiches. 

As  the  formation  of  the  pyrites,  as  well  as 
that  of  coal,  arifes  from  the  decompofition  of 
vegetable  and  animal  fubftances,  all  pit-coal 
is  more  or  lefs  pyritous  ; fo  that  we  may  con- 
ftder  pit-coal  as  a mixture  of  pyrites,  fchiftus, 
and  bitumen.  The  different  qualities  of  coal 
arife  therefore  from  the  difference  in  the  pro» 
portions  of  thefe  principles. 

VOL.  III.  P 
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When  the  pyrites  is  very  abundant,  the  coal 
exhibits  yellow  veins  of  the  mineral,  which  are 
decompofed  as  foon  as  they  come  in  contact 
with  the  air  ; and  form  on  efflorefcence  of  ful- 
phate  of  magnefia,  of  iron,  of  alumine,  &c. 

When  pyritous  coal  is  fet  on  fire,  it  emits  an 
infupportable  fmell  of  fulphur  ; but  when  the 
combuftion  is  infenlible,  inflammation  is  fre- 
quently produced  by  the  decompofition  of  the 
pyrites  ; and  it  is  this  which  occafions  the  in- 
flammation of  feveral  veins  of  coal.  T.  here  arc 
veins  of  coal  on  fire  at  St.  Etienne  in  Forez,  at 
Cramfac  in  Rouergue,  at  Roquecremade  in  the 
diocefeof  Beziers  ; and  it  is  not  rare  to  fee  the 
fire  deffroy  confiderable  mafles  of  pyritous  coal, 
when  the  decompofition  is  favoured  by  the  con- 
currence of  air  and  water.  If  the  inflamma- 
tion be  excited  in  more  confiderable  maffes  of 
bitumen,  the  effects  are  then  more  finking  ; 
and  it  is  to  a caufe  of  this  nature  that  we  ought 
to  refer  the  origin  and  effedf  of  volcanos. 

When  the  fchiflus,  or  flaty  principle,  pre- 
dominates in  coals,  they  are  then  of  a bad  qua- 
lity, becaufe  their  earthy  refidue  is  more  con- 
fiderable. 

The  bell  coal  is  that  in  which  the  bituminous 

principle  is  the  moff  abundant,  and  exempt 

front  all  impurity.  This  coal  fwells  up  when 

it 
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it  burns,  and  the  fragments  adhere  together  : it 
is  more  particularly  upon  this  quality  that  the 
practice  of  the  operation  called  defulphurating 
or  purifying  of  coal  depends.  This  operation 
is  analogous  to  that  in  which  wood  is  converted 
into  charcoal.  In  the  defulphuration,  pyramids 
are  made,  which  are  fet  on  fire  at  the  centre. 
When  the  heat  has  ftrongly  penetrated  the  mais, 
and  the  flame  iffues  out  of  the  Tides,  it  is  then 
covered  with  moifl  earth  : the  combuftion  is  fuf- 
focated,  the  bitumen  is  diflipated  in  fmoke,  and 
there  remains  only  a light  fpongy  coal,  which 

attrads  the  air  and  humidity,  and  exhibits  the 

\ 

fame  phenomena  in  its  combuftion  as  the  coal 
of  wood.  When  it  is  well  made,  it  gives  neither 
flame  nor  fmoke;  but  it  produces  a ftronger 
heat  than  that  of  an  equal  mafs  of  native  coal. 

This  operation  received  the  name  of  defulphur- 

\ 

ating  (defoufrage)  from  a notion  that  the  coal 
was  by  this  means  deprived  of  its  fulphur;  but 
it  has  been  proved  that  all  coals  which  are  capa- 
bleof  this  operation  contain  fcarcely  any  fulphur. 

It  was  for  a long  time  fuppofed  that  the  fmell 
of  pit-coal  was  unwholefome;  but  the  contra- 
ry is  now  proved.  Mr.  Vend  has  made  many 
experiments  on  this  fubjeeft,  and  is  convinced 
that  neither  man  nor  animals  are  incommoded 
by  this  vapour.  Mr.  Hoffman  relates  that  dif— 
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orders  of  the  lungs  are  unknown  in  the  vil- 
lages of  Germany  where  this  combultiblc  only 
is  ufed.  I think  that  coal  of  a good  quality 
does  not  emit  any  dangerous  vapour;  'out  when 
it  is  pyritous  its  fmell  cannot  but  be  hurtful. 

The  ufe  of  coal  is  generally  applicable  to  the 
arts  ; and  nature  appears  to  have  concealed 
thefe  magazines  of  combuftible  matter,  to  give 
us  time  to  repair  our  exhaufted  forefts.  ihele 
mines  are  very  abundant  and  numerous  in  tnc 
kingdom  of  France.  Our  province  contains  , 
many,  and  we  have  more  than  twenty  which  arc 
in  full  work.  Fit-coal  is  applied  in  England 
even  to  domeftic  ufes,  and  this  part  of  minera- 
logy is  very  much  cultivated  in  that  kingdom. 
Individuals  have  there  undertaken  the  moll  con- 
liderable  enterprifes  in  this  way.  The  Duke  of 
Bridgwater  has  made  a canal,  at  Bridgwater,  t wo 
thou  land  five  hundred  toifes  in  length,  to  facili- 
tate the  working  of  the  coal  mines  in  Lancafnire. 
It  cofl  five  millions  of  livres:  partofit  iscarried 
under  a mountain  ; and  it  pafles  fucceffively  un- 
der as  well  as  over  rivers  and  highways.  In  our 
province  we  are  in  want  of  roads  only  for  th 
tranfportation  of  our  coal  ; and  Languedoc  has 
not  had'  the  fpirit  to  perform  a work  which  a 
private  individual  has  executed  in  England. 

In  Scotland,  Lord  Dundonald  has  ereded 
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furnaces  in  which  the  bitumen  is  difengaged 
from  coal  ; and  the  vapours  are  received  and 
condenfed  in  chambers,  over  which  he  has 
caufed  a river  to  flow  for  the  purpofe  oi  cooiing 
them.  Thefe  condenfed  vapours  fupply  the 
Englifh  navy  with  as  much  tar  as  it  requires. 
Becher,  in  his  work  intitled  “ Foolifh  Wifdom, 
or  Wife  Folly,”  printed  at  Franckfort  in  1683, 
affirms  that  he  fucceedcd  in  appropriating  the 
bad  turf  of  Holland,  and  the  bad  coal  of  Eng- 
land, to  the  common  ufcs.  Fie  adds  that  he 
obtained  tar  fuperior  to  that  of  Sweden  by  a 
procefs  fimilar  to  that  of  the  Swedes.  He 
affirms  that  he  had  made  this  known  in  England, 
and  fhewn  it  to  the  king. 

Mr.  Faujas  has  carried  the  procefs  of  the 
Scotch  nobleman  into  execution  at  Paris.  The 
whole  conflits  in  fetting  fire  to  the  coal,  and 
extingu filling  it  at  the  proper  time,  that  the 
vapour  may  pafs  into  chambers  containing  wa- 
ter for  the  purpofe  of  condenfing  them.  This 
tar  appeared  to  be  fuperior  to  that  of  wood. 

Pit-coal  likewife  affords  ammoniac  by  diftil- 
lation,  which  is  dilfolved  in  water,  while  the 
oil  floats  above.  v 

When  coal  is  deprived  by  combuftion  of  all 
the  oil  and  other  volatile  principles,  the  earthy 
refidue  contains  the  fulphat.es  of  alumine,  iron, 

magnefia* 
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magnefia,  lime,  &c.  Thefe  faits  are  all  formed 
when  the  combuftion  is  flow  ; but  when  it  is 
rapid  the  fulphur  is  diffipated,  and  there  remain 
only  the  aluminous,  magnefian,  calcareous,  and 
other  earths.  The  alumine  mod  commonly 
predominates. 

Naptha,  petroleum,  mineral  pitch,  and 
afphaltes,  are  only  flight  modifications  of  the 
bituminous  oil  fo  abundant  in  pit-coal.  This 
oil,  which  the  fimple  heat  of  the  decompofition 
of  the  pyrites  is  fufficient  to  difengage  from 
the  coal,  receives  other  modifications  by  the 
imprcflion  of  the  external  air. 

Petroleum,  or  the  oil  petrol,  is  the  firfl  al- 
teration. This  oil  is  found  near  volcanos,  in 
the  vicinity  of  coal  mines,  & c.  We  are  ac- 
quainted with  feveral  fprings  of  this  petrole- 
um. There  is  one  at  Gabian  in  the  diocefe  of 

r . 

Beziers.  It  is  carried  out  by  the  water  of  a 
fpring  which  i flu  es  from  the  lower  part  of  a 
mountain  whofe  fummit  is  volcanized. 

The  fmell  of  petroleum  is  difagreeable:  its 
colour  is  reddifh  ; but  it  may  be  rendered  clear 
by  diflilling  it  from  the  clay  of  Murviel. 

Naptha  is  merely  a variety  of  petroleum. 

Near  Derbens,  on  the  Cafpian  Sea,  there  are 
fprings  of  naptha,  which  Kempfer  vifited 
about  a century  ago,  and  of  which  he  has  left 
a defeription.  There 
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There  is  a place  known  by  the  name  of  the 
Perpetual  Fire,  where  the  fire  burns  without 
ceafing.  The  Indians  do  not  attribute  the 
origin  of  this  inextinguifhable  fire  to  naptha; 
but  they  maintain  that  God  has  confined  the 
Devil  in  this  place,  to  deliver  man  from  him. 
They  go  in  pilgrimage  thither,  and  make  their 
prayers  to  God  that  he  will  not  fuffer  this 
enemy  of  mankind  to  efcape. 

The  earth  impregnated  with  naptha  is  calca- 
reous, and  effervefces  with  acids;  it  takes  fire 
by  the  contact  of  any  ignited  body  whatever. 

This  perpetual  fire  is  of  great  ufe  to  the  in- 
habitants of  Baku.  They  pare  off  the  furface 
of  this  burning  foil,  upon  which  they  make  a 
heap  of  limeftones,  and  cover  it  with  the  earth 
pared  off;  and  in  two  or  three  days  the  lime  is 
made. 

\ 

The  inhabitants  of  the  village  of  Frogann  re- 
pair to  this  place  to  cook  their  provifions. 

The  Indians  affemble  from  all  parts  to  adore 
the  Eternal  Being  in  this  place.  Several  tem- 
ples were  built,  one  of  which  is  ff ill  in  exifU 
ence.  Near  the  altar  there  is  a tube  inferted  in 
the  earth,  two  or  three  feet  in  length;  out  of 
which  ifiues  a blue  fiame,  mixed  with  red. 
The  Indians  profirate  themfelves  before  this 
tube,  and  put  themfelves  into  attitudes  which 
are  exceedingly  firange  and  painful. 
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Mr.  Gmelin  obferves  that  two  kinds  of  nap- 
tha are  diflinguifhed  in  this  country;  the  one 
tranfparent  and  yellow,  which  is  found  in  a 
well.  This  well  is  covered  with  ftones  fmeared 
with  a cement  of  fat  earth,  in  which  the  name 
of  Kan  is  engraved  ; and  no  one  is  permitted  to 
break  this  fealed  covering  but  thofe  who  are 
deputed  from  the  Kan. 

Mineral  pitch  is  likewife  a modification  of 
petroleum.  It  is  found  in  Auvergne,  at  a 
place  called  Puits  de  Lapege,  near  Alais,  in  an 
extent  of  feveral  leagues,  which  comprehends 
Servas,  Saint  Ambroife,  &c. 

The  calcareous  fione  is  impregnated  with  a 
bitumen  which  is  fof|ened  by  the  heat  of  fum- 
mer,  when  it  flows  from  the  rocks,  and  forms  a 
very  beautiful  ftaladtites.  It  forms  mafles  in 
the  fields,  and  impedes  the  paflage  of  car- 
riages: the  peafants  ufe  it  to  mark  their  ftieep. 

4 

This  fione  emits  an  abominable  fmell  when 
rubbed.  The  epifcopal  palace  of  Alais  was 
paved  with  it  in  the  time  of  Mr.  Davejan;  but 
it  became  neceflary  to  fubftitute  other  fione 
in  its  fiead. , It  is  aflerted  that  mineral  pitch 
was  uled  to  cement  the  walls  of  Babylon. 

Afphaltes,  or  bitumen  Judaicum,  is  black* 
brilliant,  ponderous,  and  very  brittle. 

It  emits  a fmell  by  fri&ion;  and  is  found 

floating 
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floating  on  the  water  of  the  lake  Afphaltites, 
or  the  Dead  Sea. 

The  afphaltes  of  commerce  is  extraded  from 
the  mines  of  Annemore,  and  more  particularly 
in  the  principality  of  Neufchatel.  Mr.  Pallas 
found  fprings  of  afphaltes  on  the  banks  of  the 
Sock,  in  Prufîia. 

Mod  naturalifts  confider  it  as  amber  decom- 
pofed  by  fire. 

Afphaltes  liquefies  on  the  fire,  fwells  up,  and 
affords  flame,  with  an  acrid  difagreeable  fmoke. 

By  diflillation  it  affords  an  oil  refembling 
petroleum.  The  Indians  and  Arabs  ufe  it  in- 
ftead  of  tar,  and  it  is  a component  part  of  the 
varnifh  of  the  Chinefe. 

Yellow  amber,  karabe,  or  the  eledram  of 
the  ancients,  is  in  yellow  or  brown  pieces, 
tranfparent  or  opake,  capable  of  a polifh,  be- 
coming eledric  by  fridion,  &c. 

It  is  friable  and  brittle. 

There  is  no  fubflance  on  which  the  ima- 
gination of  poets  has  been  more  exercifed  than 
this.  Sophocles  had  affirmed  that  it  was  formed 
in  India  by  the  tears  of  the  fillers  of  Meleager, 
changed  into  birds,  and  deploring  the  fate  of 
their  brother;  but  one  of  the  mod  interefling 
fabulous  origins  which  have  been  attributed  to 
it,  is  aftorded  by  the  fable  of  Phaeton  burning 

the 
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the  heavens  and  the  earth,  and  precipitated  by 
the  thunder  of  Jove  into  the  waters  of  Erida- 
nus.  His  filters  are  defcribed  weeping;  and 
the  precious  tears  fell  into  the  waters  without 
mixing  with  them,  became  folid  without  lofing 
their  tranfparency,  and  were  converted  into  the 
yellow  amber  fo  highly  valued  by  the  ancients. 

1 — See  Bailly. 

Amber  poffeffes  lefs  coaly  matter  than  any 
other  bitumen. 

It.  is  frequently  found  difperfed  over  ftrata 
of  pyritous  earth,  and  covered  with  a flratum 
of  wood,  abounding  with  a blackifh  bitu- 
minous matter. 

It  is  found  floating  in  the  Baltic  Sea,  on  the 
coal!:  of  Ducal  Pruflia;  it  is  alfo  found  near 
Siffreron  in  Provence. 

No  other  chemical  ufe  was  for  a long  time 
made  of  amber,  than  to  form  compofitions  for 
medicine  and  the  arts.  We  are  indebted  to 
Neumann,  Bourdelin,  and  Pott,  for  a tolerably 
accurate  analyfis  of  this  bitumen.  The  two 
conftituent  principles  exhibited  in  the  ana- 
lylis  of  amber,  are  the  fait  of  amber  or  fuccinic 
acid,  and  a bituminous  oil. 

To  extract  the  fuccinic  acid,  the  amber  is 
broken  into  f mall  pieces,  which  are  put  into  a 
retort,  and  diftillcd  with  a fuitable  apparatus 

upon 
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upon  a fand  bath.  When  the  fire  is  carefully 
managed,  the  produdts  are* — 1.  An  infipid 
phlegm.  2.  Phlegm  holding  a fmall  portion  of 
acid  in  folution.  3.  A concrete  acid  fait,  which 
attaches  itfeif  to  the  neck  of  the  retort.  4.  A 

brown  and  thick  oil,  which  has  an  acid  fmelL 

\ 

The  concrete  fait  always  retains  a portion  of 
oil*  in  its  fir  ft  difrillation.  Scheffer,  in  his 
Leffons  of  Chemiftry,  propofes  to  diftil  it  with 
fand  ; Bergmann  with  white  clay;  Pott  advifes 
folution  in  water,  and  filtration  through  white 
cotton  ; after  which  the  fluid  is  to  be  evaporat- 
ed, and  is  found  to  be  deprived  of  the  oil,  which 
remains  on  the  cotton.  Spielmann,  after  Pott, 
propofes  to  diftil  it  with  the  muriatic  acid;  it 
then  fublimes  white  and  pure.  Bourdelin  clears 
it  of  its  oil  by  detonation  with  nitre.  This  fait 
is  prepared  in  the  large  way  at  Koningfberg, 
where  the  fhavings  and  chips  of  amber  are  dif- 
tilled. 

The  fuccinic  acid  has  a penetrating  tafte,  and 
reddens  the  tincfture  of  turnfole.  Twenty-four 
parts  of  cold  water,  and  two  of  boiling  water, 
difiolve  one  of  this  acid.  If  a faturated  folu- 
tion of  this  fait  be  evaporated,  it  cryftallizes  in 
triangular  prifms,  whofe  points  are  truncated. 

M.  De  Morveau  obferves  that  its  affinities 
are  barytes,  lime,  alkalis,  magnefia,  &c. 

* Acide  in  the  original  : doubtlefs  by  overfight.  T. 

The 
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The  oil  of  amber  has  an  agreeable  fmell  : it 
xnay  be  deprived  of  its  colour  by  diftil  1 ation. 
from  white  clay.  Rouelle  diftilled  it  with  wa- 
ter. When  mixed  with  ammoniac  it  forms  a 
liquid  foap,  known  by  the  name  of  Eau  de 

Luce. 

To  make  eau  de  luce,  I diflolve  Punic  wax  in 
alcohol,  with  a fmall  quantity  of  oil  of  amber; 
and  on  this  I pour  the  pure  volatile  alkali. 

Alcohol  attacks  amber,  and  acquires  a yel- 
low colour.  Hoffman  prepares  this  tinéture 
by  mixing  the  fpirit  of  wine  with  an  alkali. 

The  medical  ufe  of  amber  conflits  in  burn- 
ing it,  and  receiving  the  vapour  on  the  difeafed 
part.  Thefe  vapours  are  (lengthening,  and 
remove  obftrudtions.  The  oil  of  amber  is  ap- 
plied to  the  fame  ufe.  A fyrup  of  amber  is 
made  with  the  fpirit  of  amber  and  opium,which 
is  ufed  to  advantage  as  a fedative  anodyne  me- 
dicine. The  fineft  pieces  of  amber  are  ufed  to 
make  toys.  Wallerius  ariirms  that  the  moff 
tranfparent  pieces  may  be  ufed  to  make  mirrors, 
prifms,  &c.  It  is  faid  that  the  King  of  Pruflia 
has  a burning  mirror  * ot  amber  one  toot  in 
diameter;  and  that  there  is  a column  of  amber 
in  the  cabinet  of  the  Duke  of  Florence  ten  feet 
high,  and  ot  a very  fine  luihe. 

• So  in  the  original;  but  the  matter  as  well  as  the  properties 
of  this  fubftance  put  it  out  of  doubt  that  it  fliould  he  Urn.  T. 

Concerning 
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Concerning  Volcanos. 

The  combuftion  of  thefe  enormous  maffes  of 
bitumen  which  are  depofited  in  the  bowels  of 
the  earth,  produces  volcanos.  1 hey  owe  their 
origin  more  efpecially  to  the  ft  rata  of  pyritous 
coal.  The  decompofition  of  water  upon  the 
pyrites  determines  the  heat,  and  the  produc- 
tion of  a great  quantity  of  hydrogenous  gas, 
which  exerts  itfelf  againft  the  furrounding  ob- 
ftacles,  and  at  length  breaks  them.  This  ef- 
fect is  the  chief  caufe  of  earthquakes  ; but  when 
the  concourfe  of  air  facilitates  the  combuftion 
of  the  bitumen  and  the  hydrogenous  gas,  the 
flame  is  feen  to  iflue  out  of  the  chimneys  or 
vents  which  are  made:  and  this  occafions  the 
fire  of  volcanos. 

•»  „ 

There  are  many  volcanos  ftill  in  an  adtive 

r t 

ftate  on  our  globe,  independent  of  thofe  of 
Italy,  which  are  the  moft  known.  The  abbé 
Chappe  has  deferibed  three  burning  in  Siberia, 
Anderfon  and  Vo.n  Troil  have  deferibed  thofe 
of  Iceland.  Alia  and  Africa  contain  feveral  : 
and  we  find  the  remains  of  thefe  fires  or  Vol- 
canic produits  in  all  parts  of  the  globe. 

Naturalifts  inform  us  that  all  the  fouthern 
iflandshave  been  volcanized;  and  they  are  feen 
daily  to  be  formed  by  the  adtion  of  thefe  fub- 

terraneous 
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terraneous  fires.  The  traces  of  fire  exifteven 
immediately  around  us.  The  fingle  province 
of  Languedoc  contains  more  extind:  volcanos 
than  twenty  years  ago  were  known  to  exift 
through  all  Europe.  The  black  colour  of  the 
itones,  their  fpongy  texture,  the  other  produces 
of  fire,  and  the  identity  of  thefe  fubftances 
with  thofe  of  the  volcanos  at  prefen t burning, 
are  all  in  favour  of  the  opinion  that  their  ori- 
gin was  the  fame.* 

. When 

* A volcano  was  announced  and  deferibed  to  be  burning 
in  Languedoc,  refpefting  which  it  is  neceflary  to  give  fome 
elucidation.  This  pretended  volcano  is  known  by  the  name 
of  the  Phofphorus  of  Venejan. 

Venejan  is  a village  fituated  at  the  diftance  of  a quarter  of 
a league  from  the  high  road  between  St.  Efprit  and  Bagnols. 
From  time  immemorial^  at  the  return  of  fpring,  a fire  was 
feen  from  the  high  road,  which  increafed  during  the  fummer, 
was  gradually  extinguifhed  in  autumn,  and  was  vifible  only  in 
the  night.  Several  perfons  had  at  various  times  dire&ed  their 
courfe  from  the  high  road,  in  a right  line  towards  Venejan,  to 
verify  the  fa&upon  the  fpot;  but  the  necefiity  of  defeending 
into  a deep  valley  before  they  could  arrive  thither,  occafioicd 
them  to  lofe  fight  of  the  fire  ; and  on  their  arrival  at  Venejan 
no  appearance  was  feen  in  the  leaft  refembling  the  fire  of  a 
volcano.  Mr.  de  Genflane  deferibes  this  phenomenon,  and 
compares  it  to  the  fiafhing  of  a ftrong  aurora  borealis  : he 
even  fays  that  the  country  is  volcanic.  I lift.  Nat.  du  Lan- 
guedoc, Diocefe  D'Uzes. — At  length,  in  the  courfe  of  the 
laft  four  or  five  years,  it  was  obferved  that  thefe  fires  were 

multiplied 
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When  the  decompofition  of  the  pyrites  is 
advanced,  and  the  vapours  and  elaftic  fluids 
can  no  longer  be  contained  in  the  bowels  of  the 
earth,  the  ground  is  fliaken,  and  exhibits  the 
phenomena  of  earthquakes.  Mephitic  vapours 
are  multiplied  on  the  furface  of  the  ground, 

multiplied  in  the  fpring  5 and  that,  infiead  of  one,  there  were 
three.  Certain  philofophers  of  Bagnols  undertook  the  pro- 
jet of  examining  this  phenomenon  more  clofely;  and  for 
this  purpofe  they  repaired  to  a fpot  between  the  high  road  and 
Venejan,  armed  with  torches,  fpeaking  trumpets,  and  every 
other  implement  which  they  conceived  to  be  necefTary  for 
making  their  obfervutions.  At  midnight,  four  or  five  of  the 
party  were  deputed  and  direfled  towards  the  fire;  and  thofe 
who  remained  behind  direfted  them  conftantly  in  their  way 
by  means  of  their  fpeaking  trumpets.  They  at  laft  arrived 
at  the  village,  where  they  found  three  groups  of  women 
winding  filk  in  the  middle  of  the  fireet  by  the  light  of  a fire 
made  of  hemp  flalks.  All  the  volcanic  phenomena  then  dif- 
appeared,  and  the  explanation  ot  the  obfervations  made  on 
this  fubjeft  became  very  fimple-  In  the  fpring,  the  fire  was 
weak,  becaufe  it  was  fed  with  wood,  which  afforded  heat  and 
light  ; during  the  fummer,  hemp  ttalks  were  burned,  becaufe 
light  only  was  wanted.  At  that  time  there  were  three  fires, 
becaufe  the  fair  of  Saint  Efprit  was  near  at  hand,  at  which 
they  fold  their  filk,  and  which  confequently  put  them  under 
the  necelfity  of  expediting  their  work.  As  thefe  obfervers 
announced  their  arrival  with  much  noife,  the  country  people 
drove  them  back  by  a Ihower  of  ftones,  which  the  Don  Quix- 
otes of  natural  hiftory  might  have  taken  for  a volcanic  erup- 
tion. 


and 
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and  dreadful  hollow  noifes  are  heard.  In  Ice- 
land,  the  rivers  and  fprings  are  fwallowed  up; 
a thick  fmoke,  mixed  with  lparks  and  light- 
ning, is  then  difengaged  from  the  crater;  and 
naturalifts  have  obferved  that,  when  the  fmoke 
of  Vefuvius  takes  the  form  of  a pine,  the  erup- 
tion is  near  at  hand. 

To  thefe  preludes,  which  fhew  the  internal 
agitation  to  be  great,  and  that  obftacles  oppofe 
the  iflue  of  the  volcanic  matters,  fucceeds  an 
eruption  of  hones  and  other  products,  which 
the  lava  drives  before  it  ; and  laftly  appears  a 
river  of  lava,  which  flows  out,  and  fpreads  it- 
felf  down  the  fide  of  the  mountain.  At  this 
period  the  calm  is  reflored  in  the  bowels  of 
the  earth,  and  the  eruption  continues  without 
earthquakes,  nhe  violent  eftorts  of  the  in- 
cluded matter  fometimes  caufe  the  Tides  ol 
the  mountain  to  open  ; and  this  is  the  caufe 
which  has  fucceflively  formed  the  fmaller 
mountains  which  furround  volcanos.  Monte- 
nuovo,  which  is  a hundred  and  eighty  feet 
hioh.and  three  thoufand  in  breadth,  was  formed 
in  a night. 

This  crifis  is  fometimes  fucceeded  by  an 

eruption  of  afhes  which  darken  the  ait.  I hek 

allies  are  the  lad  refult  of  the  alteration  of  the 

coals  ; and  the  matter  which  is  firft  thrown  out 

, . is 
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is  that  which  the  heat  has  half  vitrified.  Ia 
the  year  1767,  theafhes  of  Vefuvias  were  car- 
ried twenty  leagues  out  to  fea,  and  the  fireets 
of  Naples  were  covered  with  them*  . The  re- 
port of  Dion,  concerning  the  eruption  of  Ve- 
fuvius  in  the  reign  of  Titus,  wherein  the  afhes 
were  carried  into  Africa,  Egypt,  and  Syria, 
feems  to  be  fabulous.  Mr*  de  Sauflure  ob- 
ferves  that  the  foil  of  Rome  is  of  this  charac- 
ter, and  that  the  famous  catacombs  are  all 
made  in  the  volcanic  afhes. 

It  muft  be  admitted,  however,  that  the  force 

, > 

with  which  all  thefe  products  are  thrown,  is 
afionifhing*  In  the  year  1769,  a ftone  twelve 
feet  high,  and  four  in  circumference  was 
thrown  to  the  difiance  of  a quarter  of  a mile 
from  the  crater:  and  in  the  year  1771  Sir 
William  Hamilton  obferved  fiones  of  an  enor- 
mous fize,  which  employed  eleven  féconds  in 
falling.  - 

The  eruption  of  volcanos  is  frequently  aque- 
ous : the  water,  which  is  confined,  and  favours 
the  decompofition  of  the  pyrites,  is  fometimes 
firongly  thrown  cut.  Sea  fait  is  found  among 
the  ejected  matter,  and  likewife  fal  ammoniac. 
In  the  year  1630,  a torrent  of  boiling  water, 
mixed  with  lava,  defiroyed  Portici  and  Torre 
del  Greco.  Hamilton  fawr  boding  water  eje<£i— 
VoL.  III.  O ecj^ 
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ed.  The  fprings  of  boiling  water  in  Iceland, 
and  all  the  hot  fprings  which  abound  at  the 
furface  of  the  globe,  owe  their  heat  only  to 
the  decompofition  of  pyrites. 

Some  eruptions  are  of  a muddy  fubftance  ; 
and  thefe  form  the  tufa,  and  the  puzzolano. 
The  eruption  which  buried  Herculaneum  is  of 
this  kind.  Hamilton  found  an  antique  head, 
whofe  impreflion  was  well  enough  preferved 
to  anfwer  the  purpofe  of  a mould.  Hercula- 
neum, at  the  leaft  depth,  is  feventy  feet  un- 
der the  furface  of  the  ground,  and  often  at 
one  hundred  and  twenty. 

The  puzzolano  is  of  various  colours.  It  is 
ufually  reddifh;  fometimes  gray,  white,  or 
green:  it  frequently  confifts  of  pumice  ftone 
in  powder;  but  fometimes  it  is  formed  of  cal- 
cined clay.  One  hundred  parts  of  red  puzzo- 
lano afforded  Bergmann,  filex  55,  alumine  20, 
lime  5,  iron  20. 

When  the  lava  is  once  thrown  out  of  the 
crater,  it  rolls  in  large  rivers  down  the  fide 
of  the  mountain  to  a certain  diftance,  which 
forms  the  currents  of  lava,  the  volcanic  caufe- 
ways,  &c.  The  furface  of  the  lava  cools  and 
forms  a folid  cruft,  under  which  the  liquid 
lava  Hows.  After  the  eruption,  this  cruft  fome- 
' • times  remains,  and  forms  hollow  galleries, 

which 
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\vhich  Meffrs*  Hamilton  and  Ferber  have  vi- 
fited  : it  is  in  thefe  hollow  places  that  the  fal 
ammoniac,  the  marine  fait*  and  other  fub- 
ftances,  fublime*  A lava  may  be  turned  out 
of  its  courfe  by  oppofing  banks  or  dikes 
againft  it  : this  was  done  in  1669,  to  fave  Cata- 
nia ; and  Sir  William  Hamilton  propofed  it  to 
the  king  of  Naples,  to  prefer ve  Portici. 

The  currents  of  lava  fometimes  remain  fe- 
veral  years  in  cooling*  Sir  William  Hamilton 
obferved,  in  1769,  that  the  lava  which  flowed 
in  1766  was  flill  fmoking  in  fome  places. 

When  the  current  of  lava  is  received  by 
water,  its  cooling  is  quicker;  and  the  mafs  of 

lava  fhrinks  fo  as  to  become  divided  into  thofe 

\ \ 

columns  which  ate  called  bafaltes.  The  fa- 
mous Giants*  Caufeway  is  the  moft  aftonifhing 
effect  of  this j kind  which  we  are  acquainted 
with.  It  exhibits  thirty  thoufand  columns  in 
front,  and  is  two  leagues  in  length  along  the 
fea  coafl*  Thefe  columns  are  between  fifteen 
and  fixteen  inches  in  diameter,  and  from  twen- 
ty-five to  thirty  feet  long. 

The  bafaltes  are  divided  into  columns  of 
four,  five,  fix,  and  feven  fides.  The  emperor 
Vefpafian  made  an  entire  ftatue,  with  fixteen 
children,  out  of  a Angle  column  of  bafaltes, 

Q 2 / which 
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which  he  dedicated  to  the  Nile,  in  the  Temple 
of  Peace. 

Bafaltes  afforded  Bergmann,  per  quintal,  filex 
56,  alumine  15,  lime  4,  iron  25. 

Lava  is  fometimes  fwelled  up  and  porous. 
The  lighted:  is  called  pumice-done. 

The  fubdances  thrown  out  by  volcanos  are 
not  altered  by  dre.  They  ejedt  native  fub- 
dances, fuch  as  quartz,  crydals  of  amethyd, 
agate,  gypfum,  amianthus,  feld-fpar,  mica, 
fhells,  fchorl,  &c. 

The  fire  of  volcanos  is  feldom  drong  enough 
to  vitrify  the  matters  it  throws  out.  We  know 
only  of  the  yellow  ifh  capillary  and  flexible  glafs 
thrown  out  by  the  volcanos  of  the  ifland  of 
Bourbon  on  the  fourteenth  of  May  1766  (M. 
Commerfon),  and  the  lapis  gallinaceus  ejedted 
by  Hecla.  Mr.  Egolfrjoufon,  who  is  employ- 
ed by  the  Obfervatory  at  Copenhagen,  has 
fettled  in  Iceland,  where  he  ufes  a mirror  of  a 
telefcope  which  he  has  made  out  of  the  black 
agate  of  Iceland. 

The  flow  operation  of  time  decompofes  la- 
vas, and  their  remains  are  very  proper  for  ve- 
getation. The  fertile  ifland  of  Sicily  has  been 
every  where  volcanized.  I obferved  feveral 
ancient  volcanos  at  prefent  cultivated;  and 

the  line  which  feparates  the  other  earths  from 

the 
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the  volcanic  earth,  conftitutes  the  limit  of  ve- 
getation, The  ground  over  the  ruins  of  Pom* 
peia  is  highly  cultivated.  Sir  William  Hamil- 
ton confiders  fubterranean  fires  as  the  great 
vehicle  ufed  by  nature  to  extra#  virgin  earth 
out  of  the  bowels  of  the  globe,  and  repaii  the 
exhaufted  furface. 

The  decompolition  of  lava  is  very  flow. 
Strata  of  vegetable  earth,  and  pure  lava,  are 
occafionally  found  applied  one  over  the  other  ; 
which  denote  eruptions  made  at  diffanccs  of 
time  very  remote  from  each  other,  fince  it  re- 
quires nearly  two  thoufand  years  before  lava 
receives  the  plough.  An  argument  has  been 
drawn  from  this  phenomenon  to  prove  the  anti- 
quity of  the  globe:  but  the  filence  of  the  moft 
ancient  authors  concerning  the  volcanos  of 
our  kingdom,  of  which  we  find  fuch  frequent 
traces,  proves  that  thefe  volcanos  have  been  ex- 
tinguifhed  from  time  immemorial  ; a circum- 
ftance  which  carries  their  exigence  to  a very 
diftant  period.  Befides  this,  feveral  thoufand 
years  of  connected  obfervations  have  not  af- 
forded any  remarkable  change  in  Vefuviiis  or 
Etna;  neverthelefs,  thefe  enormous  moun- 
tains are  all  volcanized,  and  confequently 
formed  of  ftrata  applied  one  upon  the  other. 
The  prodigy  becomes  much  more  ftriking, 

when 
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when  we  obferve  that  all  the  furrounding  coun- 
try, to  very  great  diftances,  has  been  thrown 
out  of  the  bowels  of  the  earth. 

The  height  of  Vefuvius  above  the  level  of 
the  fea  is  three  thoufand  fix  hundred  and  fifty- 
nine  feet  ; its  circumference  thirty-four  thou- 
fand four  hundred  and  forty-four.  The  height 
of  Etna  is  ten  thoufand  and  thirty-fix  feet; 
;and  its  circumference  one  hundred  and  eighty 
thoufand. 

The  various  volcanic  produits  are  applicable 
to  feveral  ufes. 

1.  The  puzzolano  is  of  admirable  ufe  for 
building  in  the  water  : when  mixed  with  lime, 
it  fpeedily  fixes  itfelf  ; and  water  does  not  foften 
it,  for  it  becomes  continually  harder  and  harder. 
I have  proved  that  calcined  ochres  afford  the 
fame  advantage  for  this  purpofe  ; they  are 
made  into  balls,  and  baked  in  a potter’s  fur- 
nace in  the  ulual  manner.  The  experiments 
made  at  Sette,  by  the  commiffary  of  the  pro- 
vince, prove  that  they  may  be  fubftituted  with 
the  greatefh  advantage,  inftead  of  the  puzzo- 
lano of  Italy. 

2.  Lavais  likewife  fulceptible  of  vitrifica- 
tion; and  in  this  ftate  it  may  be  blown  into 
opake  bottles  of  the  greateft  lightnefs,  as  I 

bave  done  at  Erepian  and  at  Alais.  The  very 

hard 
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hard  lava,  mixed  in  equal  parts  with  wood 
afhes  and  foda,  produced  an  excellent  green 
glafs.  The  bottles  made  of  it  were  only  half 
the  weight  of  common  bottles,  and  much 
ftronger;  as  was  proved  by  my  experiments, 
and  thofe  which  Mr.  Joly  de  Fleury  ordered  to 
be  made  under  his  adminiftration. 

3.  Pumice  Pone  likewife  has  its  ufes  ; it  is 
more  efpecially  ufed  to  polifli  moft  bodies 
which  are  foinewhat  hard.  It  is  employed  in 
the  mafs  or  in  powder,  according  to  the  in- 
tended purpofe.  Sometimes,  after  lévigation, 
it  is  mixed  with  water  to  render  it  fofter. 


CHAP.  III. 

Concerning  the  Becompqfition  of  Vegetables  in  the 

Bowels  of  the  Earth. 

TTER  B A C E O U S plants,  buried  in  the 
earth,  are  flowly  decompofed  ; but  the 
waters  which  filter  through  and  penetrate  them 
relax  their  texture.  The  faits  are  extraded; 
and  they  become  converted  into  a firatum  of 
blackilh  matter,  in  which  the  vegetable  texture 

is  . 
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is  dill  difcernible.  Thefe  drata  are  fometimes 
perceived  in  digging  into  the  earth.  But  this 
alteration  is  infinitely  more  perceptible  in  wood 
itfelf,  than  in  herbaceous  plants.  The  ligneous 
body  of  a tree  buried  under  the  ground  becomes 
of  a black  colour,  more  friable,  and  breaks 
fhort;  the  fradture  is  Aiming  ; and  the  whole 
mafs  appears,  in  this  ftate,  to  form  an  uniform 
fubftance,  capable  of  the  fined  polifh.  The 
wood  thus  changed  is  called  Jet.  In  the  envi- 
rons of  Montpellier,  near  St.  Jean  de  Cucule, 
feveral  cart  loads  of  trunks  of  trees  have  been 
dug  up,  whofe  form  was  perfectly  preferv  ed 
but  which  were  converted  into  jet.  I have 
myfelf  found  a wooden  peal  converted  into 
jet.  In  the  works  at  Nifmes  pieces  of  wood 
were  found  entirely  converted  into  the  date  of 
jet.  In  the  neighbourhood  of  Vachery,  in 
Gevaudan,  a jet  is  found,  in  which  the  tex- 
ture of  the  walnut-tree  is  very  difcernible. 
The  texture  of  the  beech  is  feen  in  the  jet  of 
Bofrup  in  Scania.  In  Guelbre  a fored  of  pines 
has  been  difcovered  buried  beneath  the  fand; 
and  at  Beichlitz  two  drata  of  coal  are  wrought, 
according  to  Mr.  Jars,  the  one  bituminous, 
and  the  other  of  foffi'l  wood.  I preferve  in  the 
cabinet  of  mineralogy  of  Languedoc,  feveral 
pieces  of  wood,  whofe  external  part  is  in  the 
2 » ' date 
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ftateof  jet,  while  the  internal  part  (till  remains 
in  the  ligneous  (late  ; fo  that  the  tranfition 
from  the  one  to  the  other  may  be  obferved. 

Jet  is  capable  of  receiving  the  moft  perfed 
' polifh.  It  is  made  into  toys,  fuch  as  buttons, 
fnuff-boxes,  necklaces,  and  other  ornaments. 
It  is  wrought  in  Languedoc,  near  Saint  Co- 
lombe, at  the  diftance  of  three  leagues  from 
Caftelnaudray.  It  is  ground  down,  and  cut 
into  facets,  by  mills. 

Jet  foftens  in  the  fire,  and  burns  with  the 
emiffion  of  a fetid  odour.  It  affords  an  oil 
which  is  more  or  lefs  black,  but  may  be  ren- 
dered colourlefs  by  repeated  diftillations  from 
the  earth  of  Murviel. 


CHAP.  IV. 

Concerning  the  Aftion  qf  Air  and  Heat  upon 

Vegetables . 

' / 

T7Ï7HEN  heat  is’ applied  to  a vegetable 
v expofed  to  the  air,  certain  phenome- 
na are  produced,  which  depend  on  the  combL 

nation 
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nation  of  pure  air  with  the  inflammable  prin- 
ciples of  the  plant  - and  this  is  combuftion. 

In  order  to  produce  a commencement,  a 
heated  body  is  applied  to  the  dry  wood  which 
is  intended  to  be  fee  on  fire.  By  this  means 
the  principles  are  volatilized  in  the  fame  order 
as  we  have  pointed  out  in  the  preceding  article. 
A fmoke  is  produced,  which  is  a mixture  of 
water,  oil,  volatile  faits,  and  all  the  gafeous 
products  which  refult  from  the  combination  of 
vital  air  with  the  feveral  principles  of  the  ve- 
getable. The  heat  then  increafes  by  the  com- 
bination of  the  air  itfelf,  becaufe  it  paffes  to 
the  concrete  Bate;  and  when  this  heat  is  car- 
ried to  a certain  point,  the  vegetable  takes  fire, 
and  the  combuftion  proceeds  until  all  the  in- 
flammable principles  are  deftroyed. 

In  this  operation  there  is  an  abforption  of 
vital  air,  and  a production  of  heat  and  light. 
The  combuftion  will  be  flronger  in  proportion 
as  the  inflammable  principle  is  more  abundant, 
as  the  aqueous  principle  is  lefs  abundant,  as 
the  wood  is  more  refinous,  and  as  the  air  is 
purer  and  more  condenfed. 

The  difengagement  of  heat  and  light  is  more 
conliderable,  accordingly  as  the  combination  of 
vital  air  is  flronger  in  a given  time. 

The  refidues  of  combuftion  confift  of  fub- 
. - ftances 
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fiances  which  are  volatilized,  and  fixed  fub- 
ftances  ; the  one  forms  the  foot,  the  other  the 

afhes. 

The  foot  partly  arifes  from  fubftances  im- 
perfectly burned,  decompofed  only  in  part, 
which  have  efcaped  the  action  of  vital  air* 
Hence  it  is  that  the  foot  may  be  burned  over 
again  ; and  hence  likewife  it  is  that,  when  the 
combuftion  is  very  rapid  and  effectual,  there  is 
no  perceptible  fmoke  ; becaufe  all  the  inflam- 
mable matter  is  then  deflroyed,  as  in  the  cy- 
linder lamps,  violent  fires,  &c. 

The  analyfis  of  foot  exhibits  an  oil  which 
may  be  extracted  by  diftillation;  a refin  which 
may  be  taken  up  by  alcohol,  and  which  arifes 
either  from  the  imperfect  alteration  of  the  refin 
of  the  vegetable,  or  the  combination  of  vital  air 
with  the  volatile  oiL  It  likewife  affords  an 
acid,  which  is  often  formed  by  the  decompofi- 
tion  of  mucus  ; and  it  is  this  acid,  of  great  utili- 
ty in  the  arts,  for  which  the  Academy  of  Stock- 
holm has  defcribed  a furnace  proper  for  collect- 
ing it.  Soot  likewife  affords  volatile  faits,  fuch 
as  the  carbonate  of  ammoniac,  and  others.  A 
flight  portion  of  fibrous  matter  is  likewife  vola- 
tilized by  the  force  of  the  fire,  and  we  find  it 
again  in  the  foot. 

The  fixed  principle  remaining  after  combuf- 
tion, 
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tion,  forms  the  afhes.  They  contain  faits, 
earths,  and  metals,  of  which  we  have  already 
treated.  The  faits  are  fixed  alkalis,  fulphates, 
nitrates,  muriates,  &c.  the  metals  are  iron, 
gold,  nianganefc,  &c.  and  the  earths  are  alu- 
mine,  lime,  filex,  and  magnelia. 


Concerning  the  Attion  of  Air  and  Water  > which 


determine  a Commencement  of  Fermentation  that 
feparates  the  F ° get  able  Juices  from  the  Ligneous 
Part . 

* ** 

HEN  the  decompofition  of  vegetables 


is  facilitated  by  the  alternate  adtion  of 
air  and  water,  their  organization  becomes  de- 
flroyed  ; the  connection  between  the  various 
principles  is  broken;  the  water  carries  away 
the  juices,  and  leaves  the  fibrous  fkeleton 
naked,  fufficiently  coherent,  and  fufficiently 
abundant  in  certain  vegetables,  to  be  extracted 
in  this  wray.  Hemp  is  prepared  in  this  man- 
ner. The  abbé  Rozier  attributes  the  advantage 
of  watering  to  the  fermentation  of  the  mucila- 


C  H A P.  V 


ginous 


by  Watery  Airy  &c.  1 - 237 

ginous  part,  M.  Prozet  has  proved  that  hemp 
contains  an  extractive  and  a refinous  part;  and 
that  the  watering  deftroys  the  former,  and  the 
fécond  is  detached  almod  mechanically.  It  has 
been  obferved  that  the  addition  of  a fmall  quan- 
tity of  alkali  favours  this  operation. 

Running  water  is  preferable  to  (landing  wa- 
ter; becaufe  (landing  water  keeps  up  adde- 
velopes  a (Ironger  fermentation,  which  attacks 
the  ligneous  part.  It  has  been  obferved  that 
flax  prepared  in  running  water  is  whiter  and 
ftronger  than  that  which  is  prepared  in  (land- 
ing water.  The  (lagnant  water  has  like  wife 
the  inconvenience  of  emitting  an  unpleafant 
fmell,  pernicious  to  the  animal  ceconomy. 
The  addition  of  alkali  corre&s  and  prevents 
this  eftedt. 

In  the  diocefe  of  Lodeve,  the  young  (hoots 
of  the  Spanilh  genet  are  prepared  by  a very 
(impie  procefs.  It  is  fown  on  the  high  grounds, 
where  it  is  left  for  three  years  ; at  the  end  of 
which  time  the  fprigs  or  young  (hoots  are  cut, 
ahd  formed  into  bundles,  which  are  fold  from  . 
twelve  to  fifteen  fous  each.  The  firft  operation 
confifis  in  crulhing  them  with  a beetle.  The 
following  day  they  are  laid  in  a running  dream, 
with  dones  upon  them,  to  prevent  their  being 
wafhed  away . In  the  evening  they  are  taken  out, 
and  laid  in  a heap  onthebanksof  the  river,  upon 

draw 
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draw  or  fern,  covering  them  with  the  fame,  and 
loading  the  heap  with  ftones  : this  operation 
they  call  mettre  à couvert . Every  evening  they 
throw  water  on  the  heap.  At  the  end  of  eight 
days  they  open  the  mafs,  and  find  that  the  bark 
is  eafily  feparated  from  the  wood.  They  take 
the  packets,  one  after  the  other,  and  beat  and  rub 
them  ftrongly  with  a flat  ftone,  till  the  epider- 
mis of  the  extremities  is  well  cleared  off,  and 
the  whole  ftem  becomes  white.  It  is  then 
hung  to  dry  ; and  the  bark  which  was  feparated 
from  the  ligneous  fubftance,  is  carded  and  fpun, 
and  made  into  very  ufetul  cloth.  The  peafants 
are  acquainted  with  no  other  linen  for  cloths, 
facks,  fhirts,  &c.  Every  one  prepares  his  own, 

none  being  made  for  fale. 

The  genet,  genifta  juncea,  has  likewife  the 
advantage  of  affording  a green  food  to  cattle 
during  the  winter  ; at  the  fame  time  that  it 
fupports  the  earth  by  its  roots,  and  prevents  its 
being  carried  down  into  the  valleys.  The  bark 
of  the  mulberry  tree  may  be  treated  in  the  fame 
manner.  Olive  de  Serres  has  deferibed  a good 

procefs  for  this  purpofe. 

It  is  the  fkeleton  formed  by  the  vegetable 
fibre  only,  and  deprived  of  all  foreign  matter, 
which  is  ufed  to  make  cloth  ; it  is  the  moft  in- 
corruptible principle  of  vegetation  : and  when 

this  * 
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this  fibre,  being  converted  into  cloth,  can  no 
longer  be  ufed  as  fuch,  it  is  fubjefted  to  ex- 
treme divifion,  to  convert  it  into  paper.  The 
operations  for  this  purpofe  are  the  following: 
— The  rags  are  cleaned,  and  laid  in  water  to 
rot;  after  which  they  are  torn  by  hooked  peftles 
fhoved  by  water  : the  fécond  peftles  under 
which  they  are  made  to  pafs,  are  not  armed 
with  hooks  like  the  firft,  but  merely  with  round 
nails  : the  third  are  of  wood  only.  By  this 
means  the  rags  are  converted  into  a pafte,  which 
is  attenuated  (till  more  by  boiling.  This  pafte 
is  received  in  wire  moulds,  dried,  and  forms 
blotting  paper.  Writing  paper  is  dipped  in 
fize,  and  fometimes  glazed. 


N 

CHAP.  VI. 

♦ 

Concerning  the  Atïion  of  Air,  of  Heat,  and  of 
Water  upon  Vegetables . 

/ \ 

WHEN  the  various  juices  of  vegetables 
are  diflufed  in  water,  and  the  abtion  of 
this  fluid  is  favoured  by  the  combined  action  of 

air 
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air  and  heat,  a decompofition  of  thefe  juices 
enfues.  The  oxigenous  gas  may  be  confidered 
as  the  firft  agent  of  fermentation  : it  is  afforded 
either  by  the  atmofphere,  or  by  the  water  which 
is  decompofed.. 

It  was  from  an  obfervationof  thefe  fads  that 
Becher  thought  himfelf  authorized  to  confider 
fermentation  as  a kind  of  combuftion  : — “Nam 
combuftio,  feu  calcinatio  per  fortem  ignem, 
licet  putrefadionis  fpecies,  eidemque  analoga 
fit — fermentatioergodefinitur,  quod  fit  corporis 
denfioris  rarefadio,  particularumque  aërearum 
interpofitio,  ex  quo  concluditur  debere  in  aère 
fieri,  nec  nimium  frigido  nec  nimium  calido,  ne 
partes  raribiles  expellantur,  in  aperto  tamen 
vafe,  vel  tantum  vacuo  ut  partes  rarefieri 
queant  ; nam  ftrida  clofura,  et  vafis  impletio, 
fermentationem  totaliter  impedit.” — Becher, 
Phyf.  Subft.  f.  i.  15,  v.  cap.  11,  p.313. 

The  conditions  necelfary  for  the  eftablifh- 
ment  of  fermentation  are — i.lhecontad  of 
pure  air.  2.  A certain  degree  of  heat.  3.  A 
quantity  of  water  more  or  lefs  confiderable, 
which  produces  a difference  in  the  effeds. 

The  phenomena  whicheffentially  accompany 
fermentation  are—  1.  The  produdion  of  heat» 

/ 

2.  The  abforption  of  oxigenous  gas. 

Fermentation  maybeaflifted — 1.  By  increaf- 

- ing 
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ing  the  mafs  of  fermentable  matter.  2.  By 
ufing  a proper  leaven. 

1.  By  increadng  the  fermentable  mafs,  the 
principles  on  which  the  air  mud:  aét  are  mul- 
tiplied; confequently  the  adtion  of  this  element 
is  facilitated  ; more  heat  is  therefore  produced 
by  the  fixation  of  a greater  quantity  of  air  ; and 
confequently  the  fermentation  is  promoted  by 
the  two  caufes  which  mod:  eminently  maintain 
it,  heat  and  air. 

2.  Two  kinds  of  leaven  may  be  didinguifhed. 
1.  Bodies  eminently  putrefcible,  the  addition 
of  which  hadens  the  fermentation.  2.  Thofe 
which  already  abound  with  oxigene,  and  which 
confequently  afford  a greater  quantity  of  this 
principle  of  fermentation.  This  effedf  is  pro- 
duced by  the  inhabitants  of  the  banks  of  the 
Rhyn,  by  throwing  fredi  meat  into  the  vintage, 
to  haden  the  fpirituous  fermentation  (Linné 
Amœnit.  Acad.  Dilfert.  de  Gened  Calculi)  : and 


fo  likewife  the  Chinefe  throw  excrements  into  a 
kind  of  beer,  made  of  a decoction  of  barley  and 
oats.  And  on  this  account  it  is  that  the  acids, 
the  neutral  faits,  chalk,  rancid  oils,  and  the 
metallic  calces,  &c.  haden  fermentation. 

The  products  of  fermentation  have  caufed 
different  fpecies  to  be  didinguifhed  ; but  this 
\anety  of  effects  depends  on  the  variety  of 
Vor.  HI.  R prin- 
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principles  in  the  vegetable.  When  the  faccha- 
rine  principle  predominates,  the  refult  ol  the 
fermentation  is  a fpirituous  liquor  ; when,  on 
the  contrary,  the  mucilage  is  moft  abundant, 
the  produit  is  acid;  if  the  gluten  be  one  of  the 
principles  of  the  vegetable,  there  will  beapro- 
duâion  of  ammoniac  in  the  fermentation  : fo 
that  the  fame  fermentable  mafs  may  undergo 
different  alterations,  which  always  depend  on 
the  nature  and  refpedive  properties  of  the  con- 
ftituent  principles,  the  fufceptibility  of  change, 
&c.  Thus  a faccharine  liquid,  after  having  un- 
dergone the  fpirituous  fermentation,  may  be 
fubjeded  to  the  acid  fermentation,  by  the  de- 
compofition  of  the  mucilage  which  had  refilled 
• the  firft  fermentation  : but  in  all  cafes  the  con- 
coure of  air,  water,  and  heat,  is  neceffary  to 
develop  fermentation.  We  {hall  therefore  con- 
fine ourfelves  to  the  examination  of  thefe  three 
agents:  i.  On  the  juices  extraded  from  vege- 
tables, and  diffufed  in  water,  which  confiitutes 
the  fpirituous  and  acid  fermentations  : 2.  On 
the  vegetable  ltfelf,  which  will  lead  us  to  the 
formation  of  vegetable  mould,  ochres,  &c. 
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ARTICLE  I. 

Concerning  the  Spirituous  Fermentation  and 

its  Produis. 

« 

That  fermentation  is  diftinguifhed  by  the 
name  of  Spirituous,  which  affords  ardent  fpi- 
rir,  or  alcohol,  as  its  product  or  reluit. 

It  may  be  confidered  as  a fundamental  prin- 
ciple, that  no  fubftances  are  capable  of  this  fer- 
mentation but  faccharine  bodies.  Pure  fugar 
mixed  with  water  forms  tafha,  or  rum,  by  fer- 
mentation, and  we  find  this  principle  in  the  ana- 
lyfis  of  all  the  bodies  which  are  fufceptible  of  it. 

In  order  to  develop  this  fermentation,  there 
is  required,  i.  The  accefs  of  air.  2.  A degree 
of  heat  between  ten  and  fifteen  of  Reaumur. 
3.  The  divifion  and  expreffion  of  the  juice  con- 
tained in  the  fruits,  or  in  the  plant.  4.  A mafs 
or  volume  fomewhat  confiderabîeè 

We  will  make  the  application  of  thefe  prin- 
ciples to  the  fermentation  of  grapes.  When 
thefe  are  ripe,  and  the  faccharine  principle  is 
developed,  they  are  then  preffed,  and  the  juice 
which  Hows  out  is  received  in  veflels  of  a pro- 
per capacity,  in  which  the  fermentation  ap- 
peals, and  proceeds  in  the  following  manner  : — 

K 2 At 
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At  the  end  of  feveral  days,  and  frequently  after 
a few  hours,  according  to  the  heat  of  the  atmo- 
fphere,  the  nature  of  the  grapes,  the  quantity  of 
the  liquid,  and  the  temperature  of  the  place  in 
which  the  operation  is  performed,  a movement 
is  produced  in  the  liquor,  which  continually  in- 
creafes;  the  volume  of  the  fluid  increafes  ; it  be- 
comes turbid  and  oily  ; carbonic  acid  is  difen- 
gaged,  which  fills  all  the  unoccupied  part  of  the 
veffel,  and  the  temperature  rifes  to  the  1 8th  de- 
gree. At  the  end  of  feveral  days  thefe  tumul- 
tuous motions- fubfide,  the  mafs  falls,  the  liquor 
becomes  clearer,  and  is  found  to  be  lefs  faccha- 

* i 

rine,  more  odorant,  and  of  a red  colour,  from 
the  reaction  of  the  ardent  fpirit  upon  the  co- 
louring matter  of  the  pellicle  of  the  grape  *. 

The  caufes  of  an  imperfect  fermentation  are 
the  following  : i.  If  the  heat  be  too  little,  the 
fermentation  languiflies,  the  faccharine  and 
’ oily  matters  are  not  fufficiently  elaborated,  and 
the  wine  is  unfluous  and  fweet.  • 

2.  If  the  faccharine  body  be  not  fufficiently 

% v 

* Richardfon,  in  his  Treatife  on  Brewing,  infills  much  on 
the  difference  between  the  fpecific  gravity  of  the  fluid  before 
and  after  fermentation,  which  he  confiders  as  proportional  to 
the  ftrength  or  inebriating  quality  of  the  fluid.  Fermented 
liquors  have  a lefs  fpecific  gravity  than  they  poffeffed  before 
the  fermentation.  This  circumflance  well  deferves  the  at- 
tention of  the  manufacturer.  T. 


abundant. 
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abundant,  as  happens  in  rainy  feafons,  the  wine 
is  weak,  and  the  mucilage  which  predominates 
caufes  it  to  become  four  by  its  decompofition. 

3.  If  the  juice  be  too  watery,  concentrated 

and  boiling  mufi  is  added. 

4.  If  the  faccharine  principle  be  not  fuffici- 
ently  abundant,  the  defect  may  be  remedied  by 
the  addition  of  fugar.  Macquer  has  proved 
that  excellent  wine  may  be  made  of  verjuice 
and  fugar;  and  Mr.  De  Bullion  has  made  wine 
at  Bellejames  with  the  verjuice  of  his  vine  rows 
and  moitl  fugar. 

There  have  been  many  difputes  to  determine 
whether  grapes  fhould  be  preffed  with  the  ftalks 
or  without.  It  feems  to  me  that  this  depends 
on  the  nature  of  the  fruit.  When  they  are 
highly  charged  with  faccharine  and  mucilagi- 
nous matter,  the  ftalk  corrects  the  infipidity  of 
the  wine  by  its  bitter  principle  : but  when,  on 
the  contrary,  the  juice  is  not  too  fweet,  the 
italk  renders  it  drier,  and  very  rough. 

The  wine  is  ufually  taken  out  of  the  ferment- 
ing veffels  at  the  period  when  all  the  pheno- 
mena of  fermentation  have  fubfided.  When 
the  mafs  is  fettled,  the  colour  of  the  liquor  is 
well  developed,  when  it  has  become  clear,  and 
its  heat  has  difappeared  ; it  is  put  into  cafks, 
where,  by  a fécond  infenfible  fermentation,  the 
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wine  is  clarified,  its  principles  combine  more 
perfectly  together,  and  its  tafte  and  fmell  be- 
come more  and  more  developed. 

If  this  fermentation  be  flopped  or  fuffocatcd, 
the  gafeous  principles  are  retained,  and  the 
wineis  brifker,  and  more  of  the  nature  of  mud. 
Becher  had  very  proper  ideas  of  the  effects  of 
thefe  two  fermentations, 

Diflinguitur  autem  inter  fermentationem 

apertam  et  claufam:  in  aperta  potus  fermenta- 

tus  fanior  eft,  fed  debilior  ; in  claufa  non  ita 

/ 

fanus,  fed  fortior  : caufa  eft  quod  evaporantia 
rarefa&a  corpufcula  imprimis  magna  adhuc  fil- 
veftrium  fpirituum  copia,  de  quibus  antea  egi- 
mus,  retineatur,  et  in  ipfum  potum  fe  préci- 
piter, unde  valde  eum  fortem  reddit.  Becher, 
Phyf.  Subt,  lib.  j,  v.  V.  cap.  n,  p.  313. 

It  appears,  from  the  interefting  experiments 
of theMarq.de  Bullion,  that  the  vinous  fermen- 
tation does  not  take  place  unlefs  tartar  be  prefent, 
By  evaporating  the  mull  of  grapes,  a fait  is 
obtained,  which  has  the  appearance  of  tartar, 
and  forms  fait  of  Seignette  with  the  alkali  of 
foda.  A large  quantity  of  fugar  is  alfo  obtained. 
For  this  purpofe  the  tartar  is  firft  to  be  extract- 
ed ; after  which,  the  mud  having  evaporated  to 
the  confidence  of  a thick  fyrup,  is  to  be  left 
for  fix  months  in  a cellar.  At  the  expiration  ot 

this 
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this  time,  the  fugar  is  found  in  a confufed  date 
of  cryftallization  ; and  this  being  waihed  with 
fpirit  of  wine,  to  carry  oft  the  colouring  part, 

becomes  very  fine  and  pure. 

Wine  deprived  of  its  tartar  ferments  no 
more,  and  the  fermentation  is  in  proportion  to 
the  abundance  of  the  tartar.  Cream  of  taitar 

produces  the  fame  effecft. 

It  appears  that  thefe  faits  aft  only  as  leavens, 
to  facilitate  the  decompofition  of  the  faccha- 
rine  principle. 

The  juice  of  grapes  is  not  the  only  vegetable 
fluid  fufceptible  of  the  fpirituous  fermentation. 

Apples  contain  a juice  which  eafily  ferments, 
and  produces  cyder.  Wild  apples  are  ufually 
employed  for  this  purpofe.  Thefe  are  bruifed, 
and  the  juice  prefled  out,  which  ferments,  and 
exhibits  the  fame  phenomena  as  the  juice  of 
grapes. 

In  order  to  have  cyder  fine,  it  is  to  be  decant- 
ed off  the  lees  as  foon  as  the  tumultuous  fer- 
mentation has  fubfided,  and  it  begins  to  be 
clear.  Sometimes,  in  order  to  render  it  milder, 
a certain  quantity  of  the  juice  of  apples  recent- 
ly exprefled  is  added,  which  produces  a fécond 
• _ 

fermentation  in  the  cyder  lefs  ftrong  than  the 
firft.  The  cyder  which  is  left  to  ftand  on  the 
lees  acquires  ftrength  by  that  means.  Cyder 
affords  the  fame  products  as  wine  ,*  but  the 

r brandy 
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brandy  obtained  from  it  has  a difagreeable  fla. 
vour,  becaule  the  mucilage,  which  is  very  abun- 
dant in  the  cyder,  is  altered  by  the  adtion  of 
the  heat  of  diftillation.  But  if  it  be  cautioufly 
diffilled,  it  affords  excellent  brandy,  according 
to  the  experiments  of  M.  Darcet. 

The  juice  of  the  har fhelT  kind  of  pears  af- 
iords,  by  fermentation,  a kind  of  cyder  called 
Perry. 

Cherries  likewife  afford  a tolerably  good 
wine  ; and  a kind  of  brandy  is  obtained  from 
them,  which  the  Germans  call  Kirchenwaffer. 

In  Canada  the  fermentation  of  the  faccha- 
rine  juice  of  the  maple  affords  a very  good  li- 
quor ; and  the  Americans,  by  fermenting  the 
impure  fyrups  of  fugar  with  two  parts  of  water, 
form  a liquor  which  affords  the  fpirit  called 
Taffia,  or  Rum,  by  the  Englifh . 

A drink  called  Beer  is  likewife  prepared  with 
certain  grain;  fuch  as  wheat,  oats,  and  barley  ; 
but  more  efpecially  with  the  latter.  1.  The 
grain  is  made  to  fprout  or  vegetate,  by  deeping 
it  in  water,  and  placing  it  in  a heap.  By  this 
means  the  glutinous  principle  is  deffroyed.  2. 
It  is  torrefied  or  (loved,  to  Hop  the  progrefs  of 
the  fermentation,  and  fit  it  for  the  mill.  3.  It 
is  lifted,  to  feparate  the  fprouts  or  radicles. 
4.  It  is  ground  into  a very  coarfe  flour,  named 
Malt.  5.  The  malt  is  infufed  in  hot  wrater,  in 

the 
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the  malh-tub.  This  diffolves  the  fugar  and  the 
mucilage,  and  is  called  the  firft  wort.  It  is 
then  drawn  off,  heated,  and  again  poured  oil 
the  malt,  which  forms  the  fécond  wort.* 
6.  This  infufion,  or  wort,  is  boiled  with  a cer- 
tain quantity  of  hops,  which  communicate  an 
extradive  refinous  principle  to  it.  7.  An  acid 
leaven,  or  ferment,  is  added,  and  it  is  poured 
into  a cooler,  where  it  undergoes  the  fpirituous 
fermentation.  When  the  fermentation  has  fub- 
fided,  it  is  ftirred,  and  put  into  calks,  where  it 
continues  to  ferment,  and  throws  off  a frothy 
fcum  by  the  bung,  which  becomes  four,  and 
ferves  as  a ferment  for  future  brewings,  under 
the  name  of  Yeaff. 

The  produd  of  all  the  fubftances  is' a liquor 
more  or  lefs  coloured,  capable  of  affording  ar- 
dent fpirit,  by  difiillation,  of  an  aromatic  and 
refinous  fmell,  a penetrating  hot  tafte,  which 
ffimulates  the  adion  of  the  fibres. 

Wine  is  an  excellent  drink,  and  is  alfo  ufed 
as  the  vehicle  of  certain  medicines.  Such  are, 
1.  The  emetic  wine,  which  is  prepared  by  di- 


* In  our  breweries  this  pra&ice  is  ufed  only  for  double 
ales:  and  the  ftrengths  in  other  cafes  are  regulated  by  the 
number  of  times  the  fame  malt  is  wetted,  and  the  time  of  in- 
fufion. The  third  malhing  affords  fmall  beer.  T. 

gelling 
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getting  two  pounds  of  good  white  wine  on  four 
ounces  of  the  crocus  metaliorum  : 2.  Chaly- 

beated  wine,  made  by  digefting  one  ounce  of 
ttcel  filings  in  two  pounds  ot  white  wine  : 3. 
The  wines  in  which  plants  are  infufed;  fuch  as 
wormwood,  for rel,  and  the  liquid  laudanum  of 
Sydenham,  which  is  made  by  digetting  for  fe- 
veral  days  two  ounces  of  diced  opium,  one 
ounce  of  faffron, one  dram  of  pounded  cinnamon 
and  of  cloves,  in  one  pound  of  Spanifh  wine. 

We  {hall  proceed  to  examine  the  confirment 
principles  of  thefe  fpirituous  liquors,  by  taking 
that  of  grapes  for  an  example.  The  moment 
the  wine  is  in  the  calk,  a kind  of  analyfis  takes 
place,  which  is  announced  by  the  reparation  of 
fome  of  its  condiment  principles;  fuch  as  the 
tartar  which  is  depodted  at  the  ddes,  and  the 
lees  which  are  precipitated  to  the  bottom  : fo 
that  there  remain  only  the  ardent  fpirit  and  the 
colouring  matter  diflufed  in  a volume  of  li- 
quid, which  is  more  or  lefs  condderable. 

1 . The  colouring  principle  is  of  a refinous 
nature,  and  i&  contained  in  the  pellicle  of  the 
grape;  and  the  fluid  is  not  coloured  until  the 
wine  is  formed  ; for  until  then  there  is  nothing 
which  can  diffolve  it  : and  hence  it  is  that  white 
wine  may  be  made  of  red  grapes,  when  the 
juice  of  the  grape  is  exprefi'ed,  and  the  hufle 
thrown  away. 
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If  wine  be  evaporated,  the  colouring  prin- 
ciple remains  in  the  refidue,  and  may  be  ex~ 
tra&ecî  by  fpirit  of  wine. 

Old  wines  lofe  their  colour,  a pellicle  being 
precipitated,  which  is  either  depofited  on  the 
fides  of  the  bottles,  or  falls  to  the  bottom.  If 
wine  be  expofed  to  the  heat  of  the  fun  during 
the  fummer,  the  colouring  matter  is  detached 
in  a pellicle,  which  falls  to  the  bottom:  when 
the  veflel  is  opened,  the  difcolouring  is  more 
fpeedy,  and  it  is  effedled  in  two  or  three  days 
during  the  fummer.  The  wine  thus  deprived 
of  its  colour  is  not  perceptibly  weakened. 

2.  Wine  is  ufually  decompofed  by  diftilla- 
tion:  and  the  fird  produft  of  the  operation  is 
known  by  the  name  of  Brandy. 

Brandies  have  been  made  flnee  the  thirteenth 
century  ; and  it  was  in  Languedoc  where  this 
commerce  firft  originated,  Axnauld  de  Ville- 
neuve  appears  to  have  been  the  author  of  this 
difeovery.  The  alembics  in  which  wine  was 
difbilled  confifted  for  a longtime  of  a kind  of 
boiler,  furmounted  wflth  a long  cylindric  neck, 
very  narrow,  and  terminating  in  a hollow7  he- 
mifphere,in  which  the  vapours  were  condenfcd. 
To  this  fmall  capital  was  adapted  a narrow  tube, 
to  convey  the  fluid  into  the  ferpentine  or  worm 
pipe.  This  diftillatory  apparatus  bas  been  fuc- 

ceffively 
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ceflively  improved.  The  column  has  been  con- 
fiderably  lowered  ; and  the  Hills  generally 
adopted  for  the  di filiation  of  wines  in  Lan- 
guedoc  are  nearly  of  the  following  form.  The 
body  of  the  full  is  Hat  at  bottom,  and  the  fides 
rife  perpendicularly  to  the  height  of  twenty- 
one  inches.  At  this  height  the  (ides  incline 
inwards,  fo  as  to  ditninifli  the  opening  to 
twelve  inches.  This  opening  ends  in  a neck  of 
feveral  inches  long,  which  receives  the  bafis  of  a 
fmall  covering  called  the  head,  which  ap- 
proaches to  the  figure  of  an  inverted  cone. 
From  the  angle  of  the  upper  bafe  of  the  capital, 
there  ifiiies  a fmall  beak,  intended  to  receive 
the  vapours  of  brandy,  and  tranfmit  them  into 
the  worm-pipe  to  which  it  is  adapted.  This 
worm-pipe  has  five  or  fix  turns,  and  is  placed 
in  a tub,  which  is  kept  filled  with  cold  wTater, 
to  condenfe  the  vapours. 

The  body  of  the  Hill  is  ufually  furrounded 
by  the  mafonry  as  high  as  the  neck,  and  the 
bottom  only  is  expofed  to  the  immediate  acfiion 
of  the  fire.  An  afin. hole,  which  is  too  fmall,  a 
fire-place  large  enough,  and  a chimney  placed 
oppofite  the  door  of  the  fire-place,  conftitute 
the  furnaces  in  which  thefe  Hills  are  fixed. 

The  frill  is  charged  with  between  five  and 
fix  quintals  of  wine  ; the  diftillation  is  made  in 

eight 
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eight  or  nine  hours  ; and  from  fixty  to  feventy- 
live  pounds  ot  pit-coal  is  conlumed  in  each  dil—  ^ 

t illation . 

Every  judicious  perfon  mult  be  aware  of  the 
imperfection  of  this  apparatus.  Its  principal 

faults  are  the  following  : 

1.  The  form  of  the  body  is  fuch  as  to  con- 
tain a column  of  wine  of  confiderable  height 
and  little  breadth,  which  being  aCted  on  by  the 

fire  at  its  bafe,  is  burned  at  that  part  before  the 

% 

upper  part  is  heated. 

2.  The  contraction  of  the  upper  part  ren- 
ders the  diftillation  more  difficult  and  (low. 
In  fa&,  this  inclined  part  being  continually 
(truck  by  the  air,  condenfes  the  vapours,  which 
inceiïantly  return  into  the  boiler.  It  likewife 
oppofes  the  free  paffage  of  the  vapours,  and 
forms  a kind  of  eolipile,  as  Mr.  Baume  has 
obferved  ; fo  that  the  vapours  being  comprefted 
at  this  narrow  neck,  readt  on  the  wine,  and  op- 
pofe  its  further  afcent, 

3.  The  capital  is  not  conftruCled  in  a more 
advantageous  manner.  The  upper  part  be- 
comes of  the  fame  temperature  as  the  vapours, 
which  cannot  therefore  be  condenfed,  and,  by 
their  reaction,  either  fufpend  or  retard  the  dif- 
tillation. 

4.  In  addition  to  this  imperfeCt  form  of  the 

apparatus. 
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apparatus,  is  joined  the  moft  difadvantageous 
method  of  adminiftering  the  fire.  The  afh- 
hole  is  every  where  much  contracted;  the  fire- 
place is  very  large,  and  the  door  fhuts  badly. 
In  confequence  of  this,  a current  of  air  pafTes 
between  the  combuftible  matter  and  the  bot- 
tom of  the  ftill,  and  the  flame  is  driven  into 
the  chimney,  without  being  turned  to  advan- 
tage. A violent  fire  is  therefore  required  to 
heat  the  ftove  only  to  a moderate  degree,  in 
this  defective  conftruCtion. 

Several  other  degrees  of  perfection  have  been 
fucceftively  obtained  in  the  manufactories  of 
Mr.  Joubert:  but  I have  judged  it  pofîible  to 
add  ftill  more  to  what  was  known  ; and  the 
following  are  the  principles  I fet  out  from. 

The  whole  art  of  diflillation  is  reduced  to  the 
two  following  principles: — i.  The  vapours 
ought  to  be  difengaged,  and  raifed  in  the  moft 
economical  manner:  2.  And  their  condenfa- 
tion  ought  to  be  as  fpeedy  as  pofîible. 

Toanfwer  the  firft  of  thefe  conditions,  it  is 
neceffary  that  the  boiler  fhould  prefent  the 
largeft  pofîible  furface  to  the  fire,  and  that  the 
heat  fhould  be  every  where  equally  applied. — 
2.  The  fécond  condition  requires  that  the  af- 
cent  of  the  vapours  fhould  not  be  impeded,  and 

that 
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that  they  fliould  ftrike  again  ft  cold  bodies, 
which  fhall  rapidly  condenfe  them. 

The  hills  which  I have  conftru&ed  upon 
thefe  principles  are  more  broad  than  high;  the 
bottom  is  concave,  in  order  that  the  fire  may 
be  nearly  at  an  equal  diftance  from  all  the 
points  of  its  furface  ; the  Tides  are  elevated  per- 
pendicularly in  fuch  a manner  that  the  body 
exhibits  the  form  of  a portion  of  a cylinder; 
and  this  body  is  covered  with  a vaft  capital, 
furrounded  by  its  refrigeratory.  This  capital 
has  a groove  or  channel,  projecting  two  inches 
at  its  lower  part  within  : the  tides  have  an  in- 
clination of  fixty-five  degrees  ; becaufe  I have 
afeertained  that,  at  this  degree,  a drop  of 
brandy  will  run  along  without  falling  again 
into  the  {till.  The  beak  of  the  capital  is  as  high 
and  as  wide  as  the  capital  itfelf,  and  infenfibly 
diminiihes  till  it  comes  to  the  worm-pipe  it- 
felf. The  refrigeratory  accompanies  the  beak 
or  neck,  and  has  a cock  at  its  further  end, 
which  fuffers  the  water  to  run  out,  while  its 
place  is  fupplied  by  other  cold  water,  which 
inceflantly  flows  in  from  above. 

When  the  water  of  the  refrigeratory  begins 
to  be  warm,  a cock  is  then  opened,  that  it  may 
efcape  in  proportion  as  it  is  more  plentifully 
fupplied  from  above.  By  this  means  the  wa- 
ter is  kept  at  an  equal  temperature,  and  the 

vapours 
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vapours  which  drike  againft  the  (ides  of  tfic 
head  are  condenled,  at  the  fame  time  that  thofe 
which  rife  differ  no  obdacle,  as  they  are  fub- 
jedled  to  no  contraftion  of  fpace.  In  this  con- 
druftion  the  worm-pipe  may  be  almoft  dif- 
penfed  with,  becaufe  the  water  in  the  worm- 
tub  does  not  become  perceptibly  heated. 

Thefe  proceedings  are  very  economical  and 
advantageous  ; for  the  quality  of  the  brandy  is 
better,  and  the  quantity  is  larger. 

The  didillation  of  the  wine  is  kept  up  until 
the  product  is  no  longer  inflammable.  This 
brandy  is  put  into  cafks,  when  it  becomes  co- 
loured by  the  extraction  of  a refinous  principle 
contained  in  the  wood. 

The  wine  of  our  climates  affords  one-fifth  or 
one-fourth  of  brandy,  of  the  proof  (trength  of 
commerce. 

The  didillation  of  brandy  by  a more  mo- 
derate heat  affords  a more  volatile  fluid,  called 
Spirit  of  Wine,  or  Alcohol.  To  make  common 
fpirit  of  wine,  brandy  is  taken  and  diddled  on 
a water  bath  by  didillation.*  This  fpirit  of 

wine 

* The  ardent  fpirit  fold  in  London  by  the  name  of  Spirit 
of  Wine,  or  Lamp  Spirit,  is  made  by  the  re&ifiers  of  malt  and 
melaffes  fpirit  in  London,  by  dillillation  of  the  refidues  of 
their  compounded  fpirits.  It  is  pretty  conftantly  of  the  fpecific 

gravity 
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wine  may  be  purified  and  rectified  by  fubfe- 
quent  diflillations,  and  taking  only  the  firft 
portions  which  come  over* 

Alcohol  is  a very  inflammable  and  very  vo- 
latile fubflance.  It  appears  to  be  formed  by 
the  intimate  union  of  much  hydrogene  and 
carbone,  according  to  the  analyfis  of  Mr.  La- 
voifier.  This  fame  chemifi:  obtained  eighteen 
ounces  of  water  by  burning  one  pound  of  al- 
cohol. If  well-dephlegmated  alcohol  be  di- 
gefted  upon  calcined  potafh,  and  afterwards 
diftilled,  a very  fvveet  alcohol  is  obtained,  and 
a faponaceous  extrafl,  which  affords  alcohol^ 
ammoniac,  and  an  empyreumatic  oil.  In  this 
experiment,  the  formation' of  volatile  alkali 
appears  to  arife  from  the  combination  of  the 
hydrogene  of  the  alcohol  with  the  nitrogene  of 
the  potafn. 

There  are  various  methods  ufed  in  the  arts  to 
judge  of  the  degree  of  concentration  of  fpirit  of 
wine.  Gunpowder  is  put  into  a fpoon,  and 
moifiened  with  fpirit  of  wine,  which  is  fet  on 
fire  : if  the  powder  takes  fire,  the  fpirit  is  con- 

t 

gravity  of  0,845;  at  the  temperature  of  60  Fahrenheit;  and 
may,  by  very  careful  reftification,  be  brought  nearly  up  to 
0,820.  Dry  alkali  deprives  it  of  more  of  its  water.  On  the 
fubject  of  the  ftrength  of  fpirits,  confult  Blagden  in  Phil. 
Tranf.  vol.  lxxxi.  T. 
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fidered  to  be  good  ; but  the  contrary,  if  this 
effect  does  not  take  place.  But  this  method 
is  fallacious,  becaufe  the  effedt  depends  on  the 
proportion  in  which  the  fpirit  of  wine  is  ufed: 
a fmall  quantity  always  inflames  the  powder  ; 
and  a ftrong  dofe  never  produces  this  effedl, 
becaufe  the  water  which  remains  foaks  into  the 
powder,  and  defends  it  from  the  combuflion. 

The  areometer  of  Mr.  Baume  is  not  to  be 


depended  on  ; becaufe,  in  the  ufe  of  it,  no  ac- 
count is  kept  of  the  temperature  of  the  atmo- 
fphere,  which,  by  changing  the  denfity  of  the 
fpirit  of  wine,  is  produdtive  of  a change  in  the 
refult  as  given  by  this  infiniment.  That  of 
Mr.  Bories  is  more  accurate,  becaufe  the  ther- 
mometer is  adapted  to  it  ; and  it  is  now  ufed 
in  commerce. 

Alcohol  is  the  folvent  of  refins,  and  of  mofl 
aromatic  fubflances  ; and  confequently  it  forms 
the  bafis  of  the  art  of  the  varnifher  and  of  the 
perfumer. 

Spirit  of  wine  combined  with  oxigene  forms 
a liquor  nearly  infoluble  in  water,  which  is 
called  Ether. 

Ether  has  been  formed  with  mofl  of  the 
Tnown  acids. 

The  mofl  ancient  of  all  is  the  vitriolic  or 
fulphuric  ether.  To  make  this,  a certain  quan. 

tity 
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tity  of  alcohol  is  put  into  a retort,  and  an  equal 
weight  of  concentrated  fulphuric  acid  is  gra- 
dually added.  The  mixture  is  fhaken  and  agi- 
tated, to  prevent  the  retort  from  breaking  by 
the  partial  efleQ:  of  the  heat  which  arifes.  The 
retort  is  then  placed  on  a heated  fand  bath,  a 
receiver  is  adapted,  and  the  mixture  is  heated 
to  ebullition.  Alcohol  firft  paffes  over  ; foon 
after  which,  ftreams  of  fluid  appear  in  the  neck 
of  the  retort,  and  within  the  receiver,  which 
denote  the  rifing  of  the  ether.  Its  fmell  is 
agreeable.  Vapours  of  fulphureous  acid  fuc- 
ceed  the  ether  ; and  the  receiver  muft  be  taken 
away  the  moment  they  appear.  If  the  diftil- 
lation  be  continued,  fulphureous  ether  is  ob- 
tained, and  the  oil  which  is  called  Etherial 

' Oil,  or  the  fweet  oil  of  wine  ; and  that  which 

% 

remains  in  the  retort  is  a mixture  of  undecoiru 
pofed  acid,  fulphur  and  a matter  refembling 
bitumen. 

We  fee  that  in  this  operation  the  fulphuric 
acid  is  decompofed;  and  that  the  oxigene,  by 
combining  with  the  hydrogene  and  the  carbone 
of  the  alcohol,  has  formed  three  ftates,  which 
we  alfo  find  in  the  diflillation  of  fome  bitu- 
mens— 1.  A very  volatile  oil  or  ether.  2.  Ethe- 
rial oil.  3.  Bitumen. 

If  the  fulphuric  acid  be  digefted  upon  ether, 
it  converts  the  whole  gradually  into  etherial  oil. 

S ' 2 When 
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When  the  ether  is  mixed  with  fulphureous 
vapours,  it  muft  be  re&ified  by  a-gentle  heat  ; 
a few  drops  of  alkali  being  firft  poured  in,  to 
combine  with  the  acid. 

Sulphuric  ether  may  be  made  very  (Economi- 
cally, by  uhng  a leaden  (fill  with  a head  of 
copper  well  tinned.  In  this  way  1 prepare  it 
by  the  quintal  without  any  difficulty. 

Mr.  Cadet  has  propofed  to  pour  on  the  refi- 
due  of  the  retort  one  third  part  of  good  alco- 
hol, and  to  diftil  it  in  the  ufual  way. 

Ether  is  very  light,  very  volatile,  and  of  a 
pleafant  fmell.  It  is  fo  ealily  evaporated,  that 
if  a fine  rag  be  deeped  in  this  liquor,  then 
wr  rapped  round  the  ball  of  a theimometer,  and 
the  infiniment  be  agitated  in  the  air,  the  ther- 
mometer finks  to  the  freezing  point*. 

Ether 

* Mr.  Cavalio  has  defcribed,  in  the  Philofophical  Tranf. 
fpr  1781,  a pleafing  experiment  of  freezing  water  by  means 
of  ether.  The  ether  is  put  into  a vial  fo  as  not  completely  to 

fill  it;  and  in  the  neck  of  this  vial  is  fitted,  by  grinding,  a tube 

whofe  exterior  end  is  drawn  out  to  a capillar)  fineneft. 
Whenever  the  bottle  thus  flopped  is  inverted,  the  ethar  13 
urged  out  of  the  tube  in  a fine  ftream,  in  confequence  of  the 
'preffure  exerted  by  the  elaftic  etherial  vapour  which  oc- 
cupies the  fuperior  fpace  of  the  bottle.  1 his  ftream  is  di- 
refted  on  the  outfide  of  a fmall  glafs  tube  containing  water, 
which  it  fpeedily  cools  down  to  the  freezing  point  ; at  which 
inftant  the  water  becomes  fuddenly  opake,  in  confequence  of 

• the 
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Ether  eafily  burns,  and  exhibits  a blue  flame. 
It  is  very  fparingly  foluble  in  water. 

Ether  is  an  excellent  antifpafmodic.  It  mi- 
tigates pains  of  the  colic  as  if  by  enchantment, 
as  it  does  likewife  external  pains.  The  cele- 
brated Bucquet  had  accuftomedhimfelffomuch 
to  this  drink,  that  he  took  two  pints  per  day  : 
a rare  example  of  the  power  of  habit  on  the 
conftitution. 

The  mixture  of  two  ounces  of  fpirit  of  wine, 
two  ounces  of  ether,  and  twelve  drops  of  ethe- 
rial  oil,  forms  the  anodyne  liquor  of  Hoffman, 
Meffrs.  Navier,  Wouife,  Laplanche,  Bogue, 
and  others,  have  defcribcd  various  proceffes 
for  making  nitric  ether,  which  are  more  or  lefs 
eafily  imitated.  For  my  part,  I take  equal 
parts  of  alcohol,  and  nitric  acid  of  commerce,  of 
the  ftrength  of  between  thirty  and  thirty-five 
degrees.  I put  the  whole  into  a tubulated  re- 
tort, which  I fit  to  a furnace,  and  adapt  two  re- 
ceivers one  fucceeding  the  other.  The  firft  re- 
ceiver is  immerfed  in  a veffel  of  water.  The 
fécond  is  furrounded  by  a wet  cloth:  and  afi- 
phon  communicates  from  its  tubulure  to  a vef- 
fel of  water  in  which  it  is  plunged.  When  the 

the  icy  cryftallization.  If  a bended  wire  be  previoufly  im- 
merfed in  the  water,  it  may  afterwards  be  cfrawn  out.  and  the 
ice  along  with  it.  T. 
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• heat  has  penetrated  the  mixture,  much  vapours 
are  difengaged,  which  are  condenfed  in  ftriæ, 
on  the  internal  furfaces  of  the  receivers,  whole 
external  furface  is  kept  conftantly  cold.  The 
ether  which  I obrain  is  very  pure  and  very 
abundant*. 

When  the  precaution  of  diffilling  it  properly 
is  attended  to,  this  ether  becomes  nearly  fimilar 
to  the  vitriolic . MefTrs . de  Laffone  and  Cornette 
have  obferved  that  it  was  more  fedative. 

The  diftillation  of  the  muriatic  acid  with  al- 
cohol produces  only  a mixture  of  thefe  two  li- 
quors, which  is  called  the  Dulcified  Muriatic 
1 Acid. 

Before  the  theory  of  ethers,  and  the  fimple 
procefs  of  combining  a furplus  of  oxigene  with 

the  muriatic  acid,  were  known,  methods  were 

\ % 

* The  ingenious  author  has  forgotten  to  camion  the  inexpe- 
rienced chemift  againft  the  danger  of  mixing  thefe  two  liquors. 
The  nitrous  acid  mull  be  very  gradually  added  to  the  fpirit  of 
wine,  by  fmall  portions  at  a time.  It  is  faid,  and  with  rea- 
fon,  to  be  of  great  importance,  that  the  nitrous  acid  be  added 
to  the  fpirit,  and  not  the  fpirit  to  the  acid:  for,  in  this  lafl 
cafe,  the  mixture  will,  during  the  greateft  part  of  the  time 
of  the  operation  of  combining  the  fluids,  confift  of  a large 
portion  of  acid,  with  a fmaller  portion  of  fpirit;  whereas* 
where  the  contrary  method  is  adopted,  the  proportion  of  fpirit 
will  always  be  greater  than  that  of  the  acid,  until  the  lafl 
quantity  of  acid  is  added,  1 • 
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invented  toprocure  the  muriatic  acid  ; but  fub- 
ftances  were  always  made  ufe  of  in  which  the 
muriatic  acid  was  oxigenated.  In  this  manner 
it  was  that  the  baron  de  Bornes  propofed  the 
concentrated  muriate  of  zinc,  mixed  and  didd- 
led with  alcohol  ; and  that  the  marquis  de 
Courtanvaux  diddled  the  mixture  of  a pint  of 
alcohol  with  two  pounds  and  a half  of  the  fu- 
ming muriate  of  tin. 

The  theory  of  the  formation  of  ether  has  in 

our  time  led  to  Ampler  procédés. 

Mr.  Pedetier  introduces  a mixture  of  eight 
ounces  of  manganefe,  and  a pound  and  a half 
of  the  muriate  of  foda,  in  a large  tubulated  re- 
tort ; twelve  ounces  of  fulphuric  acid,  and  eight 
ounces  of  alcohol,  are  afterwards  added.  Difiil- 
lation  is  then  proceeded  on;  and  ten  ounces  of 
a very  etherial  liquor  are  obtained,  from  which 
four  ounces  of  good  ether  areadbrded  bydidil- 
lation  and  reedification. 

The  very  concentrated  muriatic  acid,  diddled 
from  manganefe  in  the  apparatus  of  Woulfe,  af- 
fords more  ether.  It  is  even  fufficient,  for  this 
purpofe,  to  pafs  the  oxigenated  muriatic  acid 
through  good  alcohol,  to  convertit  into  ether. 

This  muriatic  ether  has  the  greatefi:  analogy 
with  the  fulphuric.  It  differs  from  it  in  two 
characters . only — 1.  It  emits,,  in  burning,  a 
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fmellas  penetratingas  that  of  the  fuîphuric  acid. 
2.  Its  tafte  is  ftyptic,  refembling  that  of  alum. 

From  thefe  experiments  it  is  evident  that 
ether  is  merely  a combination  of  alcohol  with 
the  oxigene  of  the  acids  made  ufe  of.  I have 
even  obtained  an  etherial  liquor  by  repeated 
diftillations  of  good  alcohol  from  the  red  oxide 
of  mercury. 

The  idea  of  Macquer,  who  confidered  ether 
as  fpirit  of  wine  dephlegmated,  or  deprived 
of  water,  had  little  foundation  : for  the  diftil- 
lation  of  the  fpirit  of  wine  from  the  mo  ft  con- 
centrated or  dried  alkali,  never  affords  any 
thing  but  fpirit  of  wine  more  or  lefs  dephleg- 
mated. 

Concerning  Tartar. 

Tartar  is  depoffted  on  the  ffdes  of  cafks 
during  fermentation:  it  forms  a lining  more 
or  lefs  thick,  which  is  feraped  off.  This  is 
called  crude  tartar,  and  is  fold  in  Languedoc 
from  ten  to  fifteen  livres  the  quintal. 

All  wines  do  not  afford  the  fame  quan- 
tity of  tartar.  Neumann  remarked  that  the 
Hungarian  wines  left  only  a thin  ftratum;  that 
the  wines  of  France  afforded  more;  and  that 
the  Rhenifh  wines  afforded  the  pureft  and  the 
greateft  quantity. 


Tartar 
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Tartar  is  diftinguifhed,  from  its  colour,  into 
red  or  white:  the  firft  is  afforded  by  red  wine* 

The  pureft  tartar  exhibits  an  imperfectly 
cryftallized  appearance  : the  form  is  the  fame 
as  we  have  affigned  to  the  acidulous  tartrite  of 
potafh  ; and  it  is  this  quality  which  is  called 
grained  tartar  (tartre  grenu)  in  our  refineries  at 
Montpellier. 

The  tafle  of  tartar  is  acid  and  vinous.  One 
ounce  of  water,  at  the  temperature  of  ten  de- 
grees above  o of  Reaumur,  diffolves  no  more 
than  ten  grains:  boiling  water  diffolves  more, 
but  it  falls  down  in  cryffals  by  cooling. 

Tartar  is  purified  from  an  abundant  extrac- 
tive principle  by  proceffes  which  are  executed 
at  Montpellier  and  at  Venice. 

The  following  is  the  procefs  ufed  at  Mont- 
pellier : — The  tartar  is  diffolved  in  water,  and 
fuffered  to  cryftallize  by  cooling.  Thecryftals 
are  then  boiled  in  another  veffel,  with  the  addi- 
tion of  five  or  fix  pounds  of  the  white  argilla- 
ceous earth  of  Murviel  to  each  quintal  of  the 
fait.  After  this  boiling  with  the  earth,  a very 
white  fait  is  obtained  by  evaporation,  which  is 
known  by  the  name  of  Cream  of  Tartar,  or 
acidulous  tartrite  of  potafh. 

M.  Defmaretz  has  informed  us  (Journal  de 
Phyf.  1771)  that  the  procefs  ufed  at  Venice 

confifts 
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eonfifls — l . In  drying  the  tartar  in  iron  boilers. 
2.  Pounding  it,  and  diffolving  it  in  hot  water, 
which  by  cooling  affords  purer  cryftals.  3.  Re- 
diffolving  thefe  cryftals  in  water,  and  clarifying 
the  folution  by  whites  of  eggs  and  afhes. 

The  procefs  of  Montpellier  is  preferable  to 

t 

that  of  Venice.  The  addition  of  the  afhes  in- 
troduces a foreign  fait,  which  alters  the  purity 
of  the  product. 

The  acidulous  tartrite  of  potafh  cryftallizes 
in  tetrahedral  prifmscut  off  flantwife. 

This  fait  is  ufed  by  the  dyers  as  a mordant  : 
but  its  greateft  confumption  is  in  the  north, 
where  it  is  ufed  at  table  as  a feafoner: 

Tartar  appears  to  exifl  in  the  mud,  and  con- 
fequently  in  the  grape  itfeif.  1 his  has  been  af- 
certained  by  the  experiments  of  De  Rouelle 
and  the  marquis  de  Bullion. 

This  fait  exifts  in  many  other  vegetables.  It 
is  fufficiently  proved  that  tamarife  and  fumach 
contain  it  ; and  the  fame  is  true  of  the  bar- 
berry, of  balm,  carduus  benedidus,  refthar- 
row,  water-germander,  and  fage. 

The  acidulous  tartrite  of  potafh  may  be  de- 
compofed  by  means  of  fire,  in  the  way  of  dil- 
tillation;  in  which  cafe  the  acid  and  the  alkali 
are  obtained  feparately.  This  decompofition 
may  alfo  be  effeded  by  the  fulphuric  acid. 

The 
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The  celebrated  Scheele  has  defcribed  a pro- 
cefs  of  greater  accuracy  for  obtaining  the  acid 
of  cream  of  tartar. 

Two  pounds  of  the  cry  dais  are  difTolved  in 
water,  into  which  chalk  is  thrown  by  degrees, 
till  the  liquid  is  faturated.  A precipitate.is 
formed,  which  is  a true  tartrite  of  lime,  is  tafte- 
!efs,  and  cracks  between  the  teeth.  This  tar- 
trite is  put  into  a cucurbit;  and  nine  ounces 
of  fulphuric  acid,  with  five  ounces  of  water,  are 
poured  on  it.  After  twelve  hours  digeftion, 
with  occafional  dirring,  the  tartareous  acid  is 
fet  at  liberty  in  the  folution,  and  may  be  cleared 
of  the  fulphate  of  lime  by  means  of  cold  water. 

This  tartareous  acid  affords  crydals  by  eva- 
poration ; which,  when  expofed  to  the  fire,  be- 
come black,  and  leave  a fpongy  coal  behind. 

Treated  in  a retort,  they  afford  an  acid 
phlegm,  and  fome  oil. 

The  tade  of  this  acid  is  very  diarp. 

It  combines  with  alkalis,  with  lime,  with 
barytes,  alumine,  magneda,  &c. 

The  combination  of  potafh  with  this  acid 
forms  cream  of  tartar,  when  the  acid  is  in  ex- 
cefs  ; which  is  capable  of  entering  into  combi, 
nations,  and  forming  triple  faits.  Such  is  the 
fait  of  Seignette,  or  tartrite  of  foda,  which  cryd 
tallizes  in  tetrahedral  rhomboidal  prifms. 

The 
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The  acidulous  tartrite  of  potafli  is  very  Ipa- 
ringly  foluble  in  water.  Boiling  water  diiTolves 
only  one  twenty-eighth  part.  The  addition  of 
borax  has  been  propofed  to  facilitate  the  iolu- 
tion  ; as  likewife  fugar,  which  is  lefs  efficacious 
than  borax,  but  makes  a very  agreeable  and 
purgative  lemonade  with  this  fait. 


ARTICLE  II. 

Concerning  the  Acid  Fermentation. 

\ , 

The  mucilaginous  principle  is  more  efpe- 
cially  the  fubftance  on  which  the  acid  fermen- 
tation depends  ; and  when  it  has  been  deftroy- 
ed,  in  old  and  generous  wines,  they  are  no 
longer  capable  of  alteration,  without  the  ad- 
dition of  a gummy  matter,  as  I find  trom  my 
own  experiments.  It  is  not  true,  therefore, 
to  fay  that  all  fubftarices  which  have  palled 
through  the  vinous  fermentation,  are  capable 
of  palling  to  the  Rate  of  vinegar;  fince  this 
change  depends  on  the  mucilage,  which  may 
not  in  all  cafes  be  prefent. 

There  are,  therefore,  three  caufes  neceifary 
to  produce  the  acid  fermentation  in  fpirituous 
liquors. 

^ 1 npi 

i.  The 
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1.  The  exiftence  of  mucilaginous  matter,  or 
mucilage.  2.  A degree  of  heat  between  eigh- 
teen and  twenty-live  degrees  o!  Reaumur» 
3.  The  prefence  of  oxigenous  gas. 

The  procefs  indicated  by  Boerhaave  for  mak- 
ing vinegar,  is  ftill  the  moft  frequently  ufed. 
It  confifis  in  fixing  two  cafks  in  a warm  room 
or  place.  Two  falfe  bottoms  of  bafket-work 
are  fixed  at  a certain  difiance  from  the  bot- 
tom, upon  which  the  refufe  of  grapes  and  vine 
twigs  are  placed.  One  of  thefe  tuns  is  filled 
with  wine,  and  the  other  only  half  filled.  The 
fermentation  begins  in  this  lafi  ; and,  when  it 
is  in  full  adtion,  it  is  checked  by  filling  the 
calk  up  with  wine  out  of  the  other.  The  fer- 
mentation then  takes  place  in  the  laft-menti- 
oned  calk,  that  remained  half  filled  ; and  this 
is  checked  in  the  fame  manner  by  pouring 
back  the  fame  quantity  of  liquid  out  of  the 
other;  and  in  this  way  the  procefs  is  continu- 
ed till  the  vinegar  is  made,  which  is  ufually  in 
about  fifteen  days. 

When  the  fermentation  develops  itfelf,  the 
liquid  becomes  heated  and  turbid  ; a great 
number  of  filaments  are  feen  in  it  ; it  emits 
a lively  fmell  ; and  much  air  is  abforbed,  ac- 
cording to  the  obfervation  of  the  abbé  Rofier. 

A large  quantity  of  lees  is  formed,  which  fub- 

fides 
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fides  when  the  vinegar  becomes  clear.  This 
lees  is  very  analogous  to  the  fibrous  matter. 

Vinegar  is  purified  by  diftillation.  The  firft 
portions  which  pafsover  are  weak  ; but  foon  af- 
terwards the  acetous  add  rifes,  and  is  ftronger 
the  later  it  comes  over  in  the  diftillation.  I his 
fluid  is  called  Diftilled  Vinegar;  and  is  thus 

cleared  of  its  colouring  principle,  and  the  lees, 

» 

which  is  always  more  or  lefs  abundant. 

Vinegar  may  likewife  be  concentrated  by 
expofing  it  to  the  froft.  The  fuperabundant 
water  freezes,  and  leaves  the  acid  more  con- 
denfed. 

The  prefence  of  fpirit  of  wine,  mucilage,  and 
air,  are  neceffary  to  form  vinegar.  Scheele  has 
made  it  by  decompofing  the  nitric  acid  upon 
fugar  and  mucilage.  I communicated  to  the 
Academy  at  Paris  (vol.  1786)  an  obfervation 
of  fome  curiofity  refpedfing  the  formation  of 
vinegar.  Diftilled  water,  impregnated  with 
vinous  gas,  affords  vinegar:  at  the  end  of  fome 
months,  a depofition  is  made  of  afubftance  in 
flocks,  which  is  analogous  to  the  fibrous  matter 
of  vegetables.  When  the  water  contains  ful- 
phate  of  lime,  an  execrable  hepatic  odour  is 
developed,  a depofition  of  fulphur  is  afforded, 
and  all  this  is  owing  only  to  the  decompofition 
of  this  fulphuric  acid. 


As 
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• 

As  in  the  above  experiments  I had  placed 
the  water  above  the  vinous  fluid  in  fermenta- 
tion, to  impregnate  it  with  the  carbonic  acid, 
the  alcohol  which  evaporates  with  the  acid  car- 
ried the  mucilage  with  it  ; and  the  effefts,  I 
obferved,  are  referable  to  this  fubftance. 

The  acetous  acid  is  capable  of  combining 
with  a ftronger  dofe  of  oxigene  ; and  then 
forms  radical  vinegar,  or  the  acetic  acid. 

To  forna  the  acetic  acid,  the  metallic  oxides 
are  difiblved  in  the  acetous  acid  ; the  fait  which 
is  obtained  being  then  expofed  to  diflillation, 
affords  the  oxigenated  acid.  It  has  a very  live- 
ly fmell,  is  caufhc,  and  its  action  upon  bodies 
is  very  different  from  that  of  the  acetous  acid. 

This  acetic  acid  has  the  advantage  of  form- 
ing ether  with  alcohol.  For  this  purpofe,  equal 
parts  of  the  acid  and  alcohol  are  to  be  diflilled 
together.  The  product  of  the  diftillation  is  to 
be  again  added  to  therefidue  in  the  retort;  and 
a fmall  quantity  of  the  water  of  Rabel  is  like- 
wife  to  be  added.  Fhe  whole  becomes  con- 
verted into  ether. 

The  combination  of  the  acetous  acid  with 
potafh  forms  the  acetite  of  potafh. 

To  make  this  fait,  pure  potafh  is  faturated 
with  diflilled  vinegar,  the  liquor  filtered,  and 
evaporated  to  drynefs  in  a glafs  veffel  over  a 

very 
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very  gentle  fire.  The  acetite  of  potafh  has  a 
penetrating  acid  tafte  ; is  decompofed  by  dif- 
tillation  ; and  affords  an  acid  phlegm,  an  empy- 
reumatic  oil,  ammoniac,  and  a large  quantity 
of  very  odorant  gas,  formed  of  carbonic  acid 
and  hydrogene.  The  coal  contains  much  fixed 
alkali  in  a difengaged  Ifate.  This  fait  is  very 
foluble  in  water,  and  deliquefces  in  the  air. 

i 

The  fulphuric  acid  poured  upon  it,  decom- 
pofes  it  ; and  the  products  which  come  over 
are  fulphuric  acid  and  acetic  acid. 

The  acetous  acid  likewife  combines  with 
foda;  andthis  combination  is  improperly  called 
Cryftallizable  Terra  Foliata.  The  acetite  of 
foda  cryfiallizes  in  firiated  prifms,  and  does  not 
attract  the  humidity  of  the  air.  When  thefe 
faits  are  diftilled,  they  leave  a refidue,  which 
forms  an  excellent  and  very  a&ive  pyrophorus. 

The  acetous  acid  likewife  combines  with 
ammoniac.  The  acetite  which  is  produced  is 
called  the  Spirit  of  Mindererus.  This  fait  can- 
not be  evaporated  without  the  lofs  of  a confi- 
derable  part,  on  account  of  its  volatility  : but, 
by  a long  evaporation,  it  affords  needle-formed 
cryftals,  of  a hot  and  penetrating  tafte,  and  at- 
tracting moifture  from  the  air.  Lime,  fixed 
alkalis,  mere  heat  or  fire,  and  the  acids,  de- 
compofe  this  fait. 


The 
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The  fulphate  of  potafh,  fprinkled  with  the 
acetic  acid,  forms  the  fak  of  vinegar. 


ARTICLE  III. 

Concerning  the  Putrid  Fermentation. 

In  order  that  vegetables  may  undergo  the 
two  fermentations  we  have  treated  of,  it  is  ne- 
ceffary  that  the  juices  fhould  be  extracted,  and 
prefented  in  a confiderable  volume.  A due  de- 
gree of  heat,  together  with  other  circumftances 
artificially  brought  together,  are  likewife  ne- 
ceffary  ; for  a grape,  left  on  the  ftalk,  produces 
neither  ardent  fpirit  nor  vinegar,  but  rots.  It 
is  this  new  kind  of  alteration  we  jfhall  at  pre- 
fent  proceed  to  treat  of. 

This  fermentation  is  the  moft  natural  ter- 
mination of  the  vegetable.  It  is  indeed  the 
only  end  to  which  the  natural  courfe  of  thino*s 
is  directed  ; fince  it  is  by  this  mentis  t tint  the 
exhaufted  furface  of  the  globe  is  repaired.  The 
two  other  fermentations  are  the  mere  effeds  of 

art,  and  form  no  part  of  the  great  plan  of  na- 
ture. 

i he  life  of  the  greateft  part  of  vegetables  lafts 
but  a few  months  ; but  the  feeds  they  depofit 
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allure  their  re- production.  There  are  other 
more  robuft  vegetables  which  fupport  the  cold 
of  winter,  and  only  caft  their  leaves  at  that  pe- 
riod. The  annual  vegetables,  and  vivacious 
plants,  are  altered  by  the  combined  aCtion  of 
the  caufcs  we  have  mentioned;  and  the  refult, 
according  to  the  degree  of  decompofition,  is 
either  manure,  vegetable  earth,  or  ochre. 

The  conditions  of  the  vegetable  fermentation 
are  the  following  : 

1.  It  is  neceffary  that  the  organization  be 
impregnated  with  water.  Dried  vegetables  are 
preferved  without  putrefying;  and,  if  they  be 
moiftened,  their  fubfequent  alteration  is  prodi- 
gioufly  accelerated.  In  this  manner  it  is  that 
plants  heaped  together  become  heated,  blacken, 
and  take  fire,  if  not  fufficiently  dried.  Fires 
of  this  kind  are  not  rare,  and  the  theory  is  not 
difficult  to  be  explained*  Wetted  ropes,  moift 
hay  heaped  together,  and  in  a word  every  vege- 
table fubftance,  putrefies  or  rots  with  greater 
facility,  the  more  perfectly  its  texture  is  im- 
pregnated with  wTater. 

2.  The  contact  of  air  is  the  fécond  ncceffary 
caufe  in  the  putrefaction  of  vegetables.  It  is 
reported,  in  the  Ephemerides  of  the  Curious  in 
Natural  Phenomena,  for  1787,  that  ripe  cher- 
ries were  preferved  for  forty  years,  by  inclofing 

them 


Putrefaction  of  Vegetables,  275 

them  in  a veflel  well  luted,  and  placed  at  the 
bottom  of  a well. 

t 

3.  A certain  degree  of  heat  is  likewife  ne- 
ceffary.  The  heat  between  five  and  ten  degrees 
is  fufficient  to  caufe  decompofition.  A greater 
heat  diflipates  the  humidity,  dries  the  vegeta- 
ble, and  preferves  it  from  putrefaction.  Too 
little  heat  retards  or  fufpends  it. 

4.  It  is  likewife  neceffary,  for  the  due  effect 
of  this  decompofition,  that  the  vegetables  fhould 
be  heaped  together,  and  their  juices  abundant. 
A greater  quantity  of  air  is  then  combined  with 
the  vegetable:  becaufe  the  juices  and  the  fur- 
faces  are  then  more  confiderable  ; and  confe- 
quently  a greater  degree  of  heat  is  produced, 
which  accelerates  the  decompofition. 

When  vegetables  are  heaped  together,  and 
their  texture  is  foftened  by  the  humidity  with 
which  they  are  impregnated,  together  with  their 
own  juices,  the  phenomena  of  decompofition 
are  the  following: — The  colour  of  the  vege- 
table is  changed  ; the  green  leaves  become  yel- 
low, the  texture  becomes  lax,  and  the  parts 
lefs  coherent;  the  colour  of  the  vegetable  itfelf 
changes  to  black  or  brown  ; the  mafs  rifes,  and 
perceptibly  fwells  up  ; the  heat  becomes  more 
intenfe,  and  is  perceived  on  approaching  the 
heap  ; and  the  fumes  which  arife  have  already  a 

T 2 fmell, 
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fmell,  which  fometimes  is  not  difagreeable  ; at 
the  fame  time  bubbles  arife,  and  break  at  the 
furlace  of  the  liquid,  when  the  vegetables  are 
reduced  to  a magma.  This  gas  is  a mixture  of 
nitrogene,  hydrogene,  and  carbonic  acid.  At 
this  epocha,  likewife,  an  ammoniacal  gas  is 
emitted,  which  is  formed  in  thefe  circum- 
ilances  : and,  in  proportion  as  thefe  appearances 
diminifn,  the  ftrongand  offenfive  odour  is  fuc- 
ceeded  by  another  which  is  fainter  and  milder, 
and  the  mafs  becomes  dry.  The  internal  part 
dill  exhibits  the  vegetable  dru&ure,  when  the 
item  is  folid,  and  the  fibrous  matter  has  been 
the  predominating  principle  ; and  it  then  con- 
flitutes  manure  or  foil.  Hence  it  arifes  that 
the  herbaceous  plants  of  a loofe  texture,  and 
abounding  in  juices,  are  not  capable  of  form- 
ing manure  by  their  decompofition,  but  are  re- 
duced into  a brown  mafs  of  little  confidence, 
in  which  neither  fibre  nor  texture  are  obferved  ; 
and  this  is  what,  for  the  mod  part,  forms  vege- 
table mould. 

Vegetable  mould  ufually  conditutes  the  fir  ft 
covering  or  dratum  of  our  globe;  and  in  fuch 
cafes  wherein  it  is  difeovered  at  a depth  in  the 
earth,  there  is  no  doubt  but  it  has  been  buried 
by  fome  revolution. 

When  a vegetable  is  converted  into  earth  by 
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this  tumultuous  fermentation,  it  Hill  retains  the 
remains  of  the  vegetable,  mixed  and  confounded 
with  the  other  folid  earths  and  metallic  pro- 
ducts ; and  by  diftil lation  it  affords  oil,  nitro- 
gene  gas,  and  often  hydrogene.  It  may  there- 
fore be  confidered  as  an  intermediate  iubftance, 
between  crude  and  organic  bodies*  which  parti- 
cipates of  the  inertia  of  the  one,  and  the  acti- 
vity of  the  other;  and  which  in  this  ffate  is  ftill 
fubjeCt  to  an  infenfible  fermentation,  that 
changes  its  nature  ftill  more,  and  deprives  it  of 
all  its  oro-anic  contents.  Thefe  remains  of  ve- 
getabies  ftill  contained  in  vegetable  earth, 
ferve  as  food  for  other  plants  that  may  grow  in 
it.  The  infenfible  progrefs  of  fermentation, 
and  the  fuClion  of  vegetables,  impoverifh  the 
vegetable  earth,  deprive  it  of  all  its  organic 
matter,  and  there  remain  only  the  earths  and 
metallic  refidue  which  form  the  ft  iff  poor  foils, 
and  ochres  when  the  ferruginous  principle  is 
very  abundant. 

As  this  muddy  earth  is  a mixture  of  all  the 
primitive  earths,  and  fome  of  the  metals  which 
are  the  produCt  of  vegetation,  as  well  as  the 
oils,  the  faits,  and  other  products  we  meet  with 
in  it;  we  may  confider  it  as  the  refidue  of 
vegetable  decompofuion,  as  the  great  agent  and 
means  by  which  nature  repairs  the  continual 

Ioffes 
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lofics  the  mineral  kingdom  undergoes.  In  this 
mixture  of  all  the  principles  the  materials  of 
all  compounds  exit  ; and  thefe  materials  are  fo 
much  the  more  difpofed  to  enter  into  combi- 
nations, as  they  are  in  a more  divided  and  dif- 
engaged  ftate.  It  is  in  thefe  earths  that  we 
find  diamonds,  quartz-cry  ftals,  fpars,  gypfum, 
&c.  It  is  in  this  matrix  that  the  bog  ores,  or 
ochreous  ores  of  iron,  are  formed  ; and  it  ap- 
pears that  nature  has  referved  the  impoverifhed 
refidue  of  vegetables  for  the  reproduction  or 
reparation  of  the  earthy  and  metallic  fubitances 
of  the  globe,  while  the  organic  remains  are 
made  to  ferve  as  nourifhment  for  the  growth 
of  other  fucceeding  vegetables. 


\ 
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PART  VI. 


CONCERNING  ANIMAL  SUBSTANCES» 


INTRODUCTION. 

HE  abufe  which,  at  the  commencement  of 


this  century,  was  made  of  the  application 
of  chemiRry  to  medicine,  occafioned,  a fhort 
time  afterwards,  that  all  the  relations  between 
this  fcience  and  the  art  of  healing  were  miftak- 
en  and  rejected.  It  would  no  doubt  have  been 
more  prudent,  as  well  as  more  ufeful,  to  have 
connected  thefe  miRaken  applications  : but 
chemiRry  was  not  perhaps  at  that  time  in  a 
fufficiently  advanced  Rate,  to  be  advantageouf- 
ly  applied  to  the  phenomena  of  living  bodies  ; 
and,  even  at  this  day,  we  fee  that,  though  the 
phyfiology  of  the  human  body  is  enriched  with 
various  interefting  fads,  there  is  Rill  much  to 
be  done  before  they  will  be  fufficiently  nume- 
rous to  exhibit  a fatisfadory  mafs  of  dodrine. 


The 


Of  Animal  Bodies. 

The  imperfedt  fuccefs  of  chemiftry  in  that 
branch  of  the  Science  which  has  the  ftudy  of 
man  for  its  objedl,  arifes  from  the  very  nature  of 
the  xubjedl  itfelf.  Some  chemifls,  by  conlider- 
ingthe  human  body  as  a lifelefsand  pafîive  fub- 
flance,  have  fuppofed  the  humours  to  undergo 
the  fame  changes  as  they  would  have  been  fub- 
jedt  to  out  of  the  body  ; others,  from  a very  fu- 
perficial  knowledge  of  the  conflitution  of  thefe 
humours,  have  pretended  to  explain  all  the 
phenomena  of  the  animal  ceconomy.  All  have 
miflaken  or  overlooked  that  principle  of  life 
which  inceflantly  adds  upon  the  folids  and  fluids  ; 
modifies,  without  ceafing,  the  imprefiionof  ex- 
ternal obj eels  ; impedes  the  degenerations 
w hich  depend  on  the  conflitution  itfelf  ; and 
prefents  to  us  phenomena  w hich  chemiflry  never 
could  have  known  or  predidted  by  attending  to 
the  invariable  laws  obferved  in  inanimate  bodies. 

None  of  the  bodies  of  the  mineral  kingdom 

O 

are  governed  by  an  internal  force.  They  are  all 

fubjedled  to  the  diredl  adlion  of  foreign  fub- 

\ 

fiances,  without  any  modification  from  any  vital 
principle;  and  the  air,  water,  and  fire,  produce 
in  them  efledls  which  are  neceflary,  confiant, 
and  fubjedt  to  calculation  : w’hence  it  happens 
that  we  are  able  to  determine,  modify,  and  vary 
the  adlion  of  thefe  various  agents  at  pleafure.  It 
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is  not  the  fame  with  living  bodies  : they  are  all 
indeed  fubjed:  to  the  influence  of  external  bo- 
dies ; but  the  effect  of  thefe  is  modified  by  the 
reaction  of  the  vital  principle,  and  is  varied 

t y 0 

according  to  the  difpofition  of  that  principle. 
The  chemiff  cannot  therefore  determine  thefe 
effects  à priori , and  in  a general  way.  He  muft 
fe arch  for  his  refults  rather  in  the  living  body 
itfelf  than  in  the  operations  of  his  laboratory  ; 
and  can  have  noaffiftance  from  his  analyfis  but 
in  afcertaining  the  nature  of  their  component 
parts.  But  their  addon,  effeds,  or  tranfpofi- 
tions,  can  only  be  known  by  a ferious  ffudy  of 
the  functions  of  the  living  body.  Chemiftry 
can  perform  every  thing  in  the  mineral  king- 
dom, becaufe  every  thing  depends  on  the  laws 
of  the  affinities.  But,  in  the  kingdoms  of  or- 
ganized beings,  this  fcience  is  fubordinate  to 
the  laws  of  the  oeconomy  of  living  bodies  ; and 
its  refults  can  only  be  affirmed  to  be  true,  when 

they  are  confirmed  by  obfervation. 

' • ^ 

The  more  the  functions  of  the  individual  are 
independent  of  organization,  the  lefs  is  the  em- 
pire of  chemiftry  over  them,  becaufe  the  effeefts 
are  modified  inathoufand  ways  ; and  it  is  this 
which  renders  the  application  of  chemical  prin- 
ciples to  the  phenomena  of  the  human  body  fo 
yery  difficult  : for  the  organization  is  not  only 
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very  complicated,  but  the  effects  are  conti- 
nually varied  by  the  powerful  influence  of  the 
mind. 

There  is  not  however  any  function  in  the 
animal  ceconomy,  upon  which  the  fcience  ot 
chemiffry  cannot  throw  fome  light.  If  we  con- 
sider them  in  the  healthy  flare,  we  (hall  per- 

> 

ceive  that  every  organ  produces  fome  change 
in  the  humours  it  receives  ; and,  though  the 
chemift  may  indeed  be  ignorant  of  the  manner 
in  which  fuch  changes  are  produced,  it  is  by 
his  art  alone  that  the  difference  between  the  ori- 
ginal fluid,  and  that  which  has  been  elaborated, 
can  be  afcertained.  Befides  which,  the  func- 
tions of  the  various  organs  are  exeicifed  upon 
external  objecfts,  and  thefe  objects  come  under 
the  confldcration  of  chemiftry . We  are  at  pre- 
fent,  for  example,  acquainted  with  the  nature 
of  the  air  which  ferves  for  refpiration,  its  effects 
on  the  lungs,  and  its  influence  on  the  animal 
ceconomy.  We  are  even  now  able  to  determine 
whether  any  air  be  good  or  bad,  and  know  how 
to  correct  that  which  is  vitiated,  &c.  W e like- 
wife  poflefs  fome  accurate  ideas  of  the  nutritive 
principle  of  certain  fubftances  ; and  chemiftry 
teaches  us  how  to  difpofeot  the  relpcLtive  ali- 
ments, and  adapt  them  to  the  various  circum- 
stances. The  analyfis  of  waters  is  fufficiently 

perfect 
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perfeCt  to  admit  of  our  diftinguifhing  the  pro- 
perties of  that  fluid  relative  to  health,  and  to 
feleCt  the  beft  for  our  own  ufe  : fo  that,  while 
the  principle  of  life  prefldes  over  and  governs 
all  the  internal  operations  of  the  human  body 
by  a mechanifm  which  is  very  imperfectly 
known  to  us,  we  fee  neverthelefs  that  all  the 
functions  receive  an  impreflion  more  or  lefs 
direCt  from  external  objects  ; that  all  the  mate- 
rials ufed  for  the  fupport  of  the  machine  are 
fupplied  from  without;  that  the  principle  of 
life  which  collects  and  difpofes  of  thefe  mate- 
rials, after  laws  unknown  to  us,  is  capable  nei- 
ther of  chooling  nor  rejecting  them;  and  that 
the  functions  would  be  veryfpeediiy  altered,  if 
chemiftry,  founded  on  obfervation,  were  not 
careful  to  remove  the  noxious,  and  feleCt  fuch 
bodies  as  are  of  advantage  to  the  fyflem.  Che- 
miftry therefore  can  do  nothing  in  the  arrange- 
ment of  the  materials,  but  poffeffes  unlimited 
power  in  their  fele&ion  and  preparation. 

When  the  organization  is  deranged,  this  de- 
fect of  order  can  arife  only  from  external  or 
internal  caufes.  In  the  fiift  cafe,  the  analyfis 
of  the  air,  the  water,  and  the  foods,  will  afford 
accurate  notions  fufficient  to  re-eflablifli  the 
functions.  In  the  fécond,  the  chemical  exa- 
mination of  the  humours  may  afford  informa- 
tion 
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tion  fufficient  to  direct  the  phyfician  in  point- 
ing out  the  moft  fuitable  remedy.  Sometimes 
the  humours  are  decompofed  in  the  body,  as  in 
vitro.  We  obferve  all  the  phenomena  of  a de- 
generation and  complete  difunion  of  the  prin- 
ciples which  compofe  the  blood,  in  the  fcurvy, 
cachexy,  malignant  fevers,  &c.  It  feems  as  if, 
infuch  cafes,  the  vital  principle  abandoned  the 
government,  and  left  the  folids  and  fluids  to  the 
deftruftive  action  of  external  agents  ; in  con- 
fequence  of  which  they  become  decompofed 
in  the  fame  manner  as  they  ufually  do  w hen  fe- 
parated  from  the  body. 

When  the  principle  of  animality  is  once  ex- 
tinguifhed,  the  fame  caufes  which  maintained 
the  functions,  and  whofe  effefts  were  modified 
by  that  principle  of  life,  now  aft  with  their 
whole  energy  on  the  body,  and  decompofe  it. 
Chemiftry  has  difcovered  methods  of  extract- 
ing from  thefe  dead  bodies  a variety  of  fub- 
ftances  of  ufe  in  the  arts  and  in  pharmacy. - 

Chemiflry  is  therefore  applicable  to  the  ani- 
mal œconomy  in  the  ftate  of  health  and  in  the 
flate  of  ficknefs. 

The  chemical  art  has  marked  the  limits  be- 

\ 

tween  vegetable  and  animal  lubftances.  Thefe 
lafl  afford  ammoniac  by  putrefaction,  while  the 
fermentation  of  the  former  develops  ardent 

fpirit. 
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fpirit.  The  latter  leave  a coal  which  burns 
eaftly  ; while  the  former  become  converted  into 
a coal  almoft  incombuftible.  Animal  matters 
contain  much  nitrogene,  which  may  be  difen- 
gaged  by  means  of  nitric  acid.  The  intereft- 
ing  Memoirs  of  MelT.  Berthollet  and  De  hour- 
croy  on  animal  fubftances,  may  be  confulted 
to  great  advantage. 


C H A P.  1. 

1 

Concerning  Digejiion. 

rT^HAT  humour  which  is  known  by  the 
name  of  the  Gaftric  Juice,  is  feparated 
by  glands  placed  between  the  membranes 
which  line  the  ftomach  ; and  from  thefe  it  is 
emitted  into  the  ftomach  itfelf. 

In  order  to  obtain  the  gaftric  juice  in  a ftate 
of  purity,,  the  animals  intended  to  furnifh  it  are 
kept  falling  for  two  days,  after  which  the  fto- 
mach is  extra&ed.  In  this  manner  Spallanzani 
obtained  thirty-feven  ounces  of  this  juice  out 
of  the  two  firft  ftomachs  of  a ftieep.  The  fame 
naturalift  caufed  animals  to  fwallow  thin  tubes 
of  metal,  pierced  with  feveral  holes,  into  which 

he 
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he  had  put  fmall  fponges,  very  clean  and  dry* 
He  cauled  crows  to  fwallow  eight  at  a time, 
which  were  vomited  up  at  the  end  of  three 
hours  and  a half,  dhe  juice  which  he  obtain- 
ed was  yellow,  tranfparent,  fait,  bitter,  and 
leaving  very  little  fediment,  when  the  bird  was 
failing.  1 he  gailric  juice  may  like  wife  be  pro- 
cured by  the  vomiting  which  is  excited  by  irri- 
tation during  failing.  M.  Scopoli  has  obferved 
that  the  moil  fluid  part  only  is  thrown  up  by 
irritation  ; and  that  the  thicker  part  does  not 
quit  the  ilomach  but  by  the  afliilance  of  an 
emetic.  M.  Goile,  w ho  had  long  accuilomed 
himfelf  to  fwallow  the  air,  w hich  anfwered  the 
purpofeof  an  emetic  with  him,  hasavailed  him- 
lelf  of  this  habit  to  makefome  experiments  with 
the  gailric  juice.  He  fufpends  his  refpiration, 
receives  air  into  his  month,  and  pufhes  it  to- 
wards the  pharinx  with  his  tongue.  This  air, 
rarefied  in  his  Ilomach,  produces  a convulfive 
motion,  which  clears  it  of  its  contents.  Spal- 
lanzani has  obferved  that  eagles  fpontaneoufly 
emit  a confiderable  quantity  of  gailric  juice, 
when  falling  in  the  morning. 

We  are  indebted  to  Reaumur  and  the  abbé 
Spallanzani  for  very  interefting  experiments  re- 
fpeéling  the  virtue  and  effects  of  the gaftric  juice 
in  digefiion.  They  caufed  animals  to  fwallow 

tubes 
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tubes  of  metal,  perforated  in  various  places,  and 
filled  with  aliments,  to  examine  their  effedts. 
The  philofopher  of  Pavia  ufed  purfes  of  thread, 
and  bags  of  linen  and  of  woollen.  He  himfelf 
fwallowed  fmall  purfes  filled  with  fiefh  boiled 
or  raw,  with  bread  mafiicated,  and  alfo  in  its 
original  fiate,  &Ci  and  likewife  fmall  cylinders 
of  wood,  five  lines  in  length  and  three  in  dia- 
meter, pierced  with  holes,  and  covered  with 
cloth. 

M.  Goffe,  availing  himfelf  of  the  facility 
with  which  he  was  able  to  vomit  by  means  of 
the  air,  has  taken  all  kinds  of  food,  and  exa- 
mined the  changes  they  had  undergone,  by  re- 
turning them  after  intervals  more  or  lefs  re- 
mote from  the  time  of  deglutition. 

From  thefe  various  experiments  it  follows — 
i.  That  the  gafiric  juice  reduces  the  aliments 
into  an  uniform  magma,  even  out  of  the  body, 
and  in  vitro  ; and  that  it  adts  in  the  fame  man- 
ner on  the  ftomach  after  death  : which  proves 
. ^at  its  effect  is  chemical,  and  almoft  indepen. 

dent  of  vitality.  2.  That  the  gafiric  juice  ef- 

♦ 

fedts  the  folution  ot  the  aliments  included  in 
tubes  ot  metal,  and  confequently  defended  from 
any  trituration.  3.  That  though  there  is  no 
trituration  in  membranous  fiomachs,  this  adtion 
powerfully  atfifis  the  efiedt  of  the  digefiive 
juices  in  animals  whofe  fiomach  is  mufcular, 

fuch 
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fuch  as  ducks,  geefc,  pigeons,  &c.  Some  of 
thefe  animals  bred  up  with  fufficient  care  that 
they  might  not  fwallow  ftones,  have  neverthe- 
lefs  broken  fpheres  and  tubes  of  metal,  blunted 
lancets,  and  rounded  pieces  of  glafs,  which 
were  introduced  into  their  ftomachs.  M.  Spal- 
lanzani has  afeertained  that  flefli  included  in 
fpheres  fufficiently  ftrong  to  refill  the  mufeu- 
lar  adion,  was  completely  digefted.  4.  That 
the  gaftric  juice  ads  by  its  folvent  power,  and 

t ^ 

not  as  a terment  : becaufe  the  ordinary  and  na- 
tural digeftion  is  attended  with  no  difengage- 
ment  of  air,  nor  inflation,  nor  heat,  nor  in  a 
word  with  any  of  the  phenomena  of  fermenta- 
tion. 

M.  Scopoli  obferves  very  well  that  nothing 
pofitive  or  certain  can  be  averted  refpeding 
the  nature  of  the  gaftric  juice.  It  is  fome- 
times  acid  and  fometirnes  infipid.  M.  Brugna- 
telli  has  found  in  the  gaftric  juice  of  carnivo- 
rous birds,  and  fome  others,  a difengaged  acid, 
a refin,  and  an  animal  fubftance,  united  with  a 
fmall  quantity  of  common  fait.  The  gaftric 
juiceof  ruminating  animals  contains  ammoniac, 
an  extradive  animal  fubftance,  and  common 
fait.  In  our  time  the  phofphoric  faits  have 
been  found  difengaged  in  the  gaftric  juice. 

It  appears,  from  the  obfervations  of  Meftrs, 
Spallanzani  and  Golfe,  that  the  nature  of  the 

gaftric 
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gaflric  juice  varies  according  to  that  of  the  ali- 
ments. This  juice  is  conflantly  acid  when  the 
diet  is  vegetable.  The  abbé  Spallanzani  af- 
firms, contrary  to  MefTrs.  Brugnatelli  and  Car- 
minati,  that  birds  of  prey  have  never  afforded 
him  an  acid  juice  ; and  he  affirms  the  fame  of 
ferpents,  frogs,  fifhes,  &c. 

In  order  to  fhew  clearly  that  there  is  a great 
difference  between  the  gaflric  juices  of  various 
animals,  it  is  fufficient  to  obferve  that  the  gaflric 
juice  of  the  kite,  the  falcon,  &c.  does  not  diffblve 
bread,  though  it  digefls  flefh  meat;  and  that 
the  gaflric  juice  of  the  turkey,  the  duck,  &c. 
has  no  adtion  upon  flefh,  but  converts  the  hard- 
eft  grain  into  a pulp. 

Meffrs.  Jurine,  Toggia,  and  Carminati  have 
made  the  moft  fuccefsful  applications  of  the 
gaflric  juice  in  the  treatment  of  wounds. 


CHAP.  II. 

Concerning  Milk . 

OF  all  the  animal  humours,  milk  is  beyond 
contradi&ion  the  leaf!  animalized.  It  ap- 
pears to  partake  of  the  nature  of  chyle;  it 
prefer  ves  the  qualities  and  character  of  the  ali- 
Vol.  III.  U ments; 
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ments  ; and  for  this  reafon  we  are  induced  to 
place  it  at  the  head  of  the  humours  of  animal 
bodies. 

Milk  is  feparated  in  organs  called  breads  or 
udders;  and  though  the  clafs  of  animals  with 
breads  exhibits  the  greated  analogy  in  the  in- 
ternal condrucflion  of  thefe  organs,  yet  the  milk 
varies  in  the  feveral  fpecies.  In  the  human 
fpecies  it  is  more  faccharine;  in  the  cow,  milder 
or  fofter:  the  milk  of  the  goat,  and  of  the  afs, 
are  flight ly  adringent  : and  it  is  for  this  reafon 
that  they  are  ordered  to  be  taken  in  diforders 
which  have  weakened  and  exhauded  the  human 
frame*.  , 

Milk  is  the  firdfoodof  younganimals.  Their 

/ 

* It  feems  moft  probable  that  the  pre-eminence  ftill  given 
to  the  miik  of  the  afs,  arifes  from  no  better  reafon  than  the 
loud  and  fonorous  voice  of  the  animal,  which,  by  a kind  of 
reafoning  very  common  among  the  ancient  phyficians,  has  led 
to  a conclufion  that  the  milk  of  fuch  a creature  muft  be  good 
for  the  lungs.  The  root  fa  tv  ri  on,  the  milk  of  the  goat,  and 
many  other  fubftances,  formerly  Hood  high  in  medical  eftima- 
tion,  for  reafons  equally  obvious  and  equally  fuperficial.  It 
mull  not  however  be  denied  but  that,  when  the  poffeffor  of  an 
exhausted  conftitution  becomes  fo  far  obedient  to  advice  as  re- 
gularly to  take  affes  milk,  and  attend  to  other  circumftances  of 
regimen,  he  may  find  himfelf  benefited  ; and  the  affes  milk, 

1 

merely  as  milk,  fubftituted  infiead  of  fome  lefs  friendly  be- 
verage or  food,  may  be  entitled  to  a fhare  in  the  general 
effect.  T. 


weak 
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weak:  and  feeble  ffomachs  are  incapable  of  di- 
gelling  and  afilmilating  aliments  afforded  by 
the  earth  ; and  nature  has  accordingly.provided 
them  a food  moreanimalized,  and  confequent- 
ly  more  analogous  to  their  ftrudure,  until 
their  increafed  ftrength  permits  them  to  ufe  a 
coarfer  food. 

Hunter  has  obferved  that  all  the  animals 
which  difgorge  to  feed  their  young,  haveglands 
in  the  ftomach,  which  are  formed  during  the  in- 
cubation,  and  afterwards  gradually  obliterated. 

Milk  is  in  general  of  an  opake  white  colour* 
and  faccharine  tafte. 

By  attending  to  the  various  alterations  it  un- 
dergoes when  left  to  itfelf,  or  when  decom- 
pofed  by  chemical  agents,  we  may  arrive  at  a 
perfe^l  knowledge  of  its  nature. 

Milk  expofed  to  the  air  is  decompofed  in  a 
longer  or  fhorter  time,  according  to  the  degree 
ot  heat  of  the  atmofphere.  But  if  the  tem- 
perature of  the  atmofphere  be  hot,  and  the 
milk  in  large  quantity,  it  may  pafs  to  the  fpi- 
rituous  fermentation.  Marco  Polo,  the  Ve- 
netian, who  wrote  in  the  thirteenth  century, 
affirms  that  the  Tartars  drink  mares  milk,  fo 
well  prepared  that  it  might  be  taken  for  white 
wine.  Claude  Strahelenberg  reports  that  the 
Tartars  extraffa  vinous  fpirit  from  milk,  which 

H 2 they 
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they  call  Àrki  (Defcription  de  l’Empire  de 
Ruffie).  John  George  Gmelin,  in  his  Voyage 
to  Siberia,  affirms  that  the  milk  is  fuffered  to 
become  four,  and  is  afterwards  diftilled. 

M.  Nicolas  Oferetfkowfky,  ofSt.  Peterfburg, 
has  proved — i.That  milk  deprived  of  its  cream 
cannot  produce  ardent  fpirit,  either  with  a fer- 
ment or  without.  2.  That  milk  agitated  in  a 
clofe  veffel  affords  ardent  fpirit.  3.  That  fer- 
mented milk  lofes  its  fpirituous  principle  by 
heat,  and  paffes  to  the  date  of  vinegar. — Jour- 
nal de  Phyf.  1779. 

Milk  becomes  four  in  the  fummer,  and  in 
three  or  four  days  the  acid  has  acquired  all  its 
ffrength.  If  the  whey  be  then  filtered,  and  eva- 
porated to  half,  cheefe  is  depofited.  If  it  be 
again  filtered,  and  a fmall  quantity  of  the  tarta- 
reous  acid  be  added,  a quantity  of  fmall  cryftals 
of  tartar  are  feen  to  be  formed  in  the  courfe  of 
an  hour  afterwards,  which  according  to  Scheele 
can  (not)  arife  only  from  the  fmall  quantity  of 

muriate  potafh  (in  milk,  but  from  an  effential 

; 

fait*)  which  milk  always  contains. 

To  feparate  the  various  principles  contained 
in  four  whey,  the  following  procefs  may  be 


* The  words  in  the  parenthefes  are  added,  to  render  the 
text  conformable  to  Seheele’s  EfTay.  T. 
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ufed,  which  was  pointed  out  by  the  celebrated 
Scheele. 

Evaporate  the  four  milk  to  one  eighth.  All 
the  acid  feparates,  and  remains  on  the  filtre. 
Four  lime  water  on  the  refidue  ; an  earth  is 
precipitated,  and  the  lime  combines  with  the 
acid.  The  lime  may  be  difplaced  by  the  oxalic 
acid,  which  forms  with  it  an  infoluble  oxalite, 
which  falls  down,  and  the  acid  of  milk  remains 
difengaged.  The  fluid  is  then  to  be  evaporated 
to  the  confidence  of  honey,  and  upon  this  very 
pure  alcohol  is  to  be  poured.  Thefugar  of  milk, 
and  all  the  other  principles,  are  infoluble,  ex- 
cept the  acid.  The  mafs  being  then  filtered, 
the  acid  of  milk  may  be  feparated  from  its  fol- 
vent  by  diftillation.  This  is  the  acid  known  by 
the  name  of  La&ic  Acid.  It  poffeffes  the  fol- 
lowing chara&ers. 

1.  When  faturated  with  pot-afh,  it  affords  a 
deliquefeent  falt,foluble  in  alcohol. 

2.  With  foda,  a fait  not  cryflallizable,  and 
foluble  in  alcohol. 

3.  With  ammoniac,  adeliquefeent  fait,  which 
fufieis  moll  of  its  alkali  to  efcape  before  the 
heat  has  deftroyed  the  acid. 

4»  Barytes,  lime,  and  alumine,  form  with  it 
faits  which  are  deliquefeent. 

5.  Mag- 
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5.  Magnefia  affords  fmall  cryllals,  which  arc 
refoived  into  a liquor. 

6.  Bifmuth,  cobalt,  antimony,  tin,  mercury, 
filver,  and  gold,  are  not  attacked  by  it  either 
hot  or  cold. 

7.  It  diffolves  iron  and  zinc,  and  produces 
hydrogenous  gas.  The  folution  of  iron  is 
brown,  and  does  not  afford  cryllals  : that  of 
zinc  cryftallizes. 

8.  With  copper  it  affumes  a blue  colour, 
which  changes  to  green,  and  afterwards  to  an 
obfeure  brown,  without  cryftallizing. 

9.  When  kept  in  digeffion  upon  lead  for  lè- 
verai days,  it  diffolves  it.  The  folution  does 
not  afford  cry  liais,  A light  fediment  of  a white 
colour  is  formed,  which  Scheele  conliders  as  a 
fulohate  of  lead. 

JL 

Whey  not  four  contains  a faline  fubllance, 
known  by  the  name  of  Sugar  of  Milk.  Meffrs. 
Valgamozand  Lichtenllein  have  deferibed  the 
procefs  ufed  to  obtain  this  faline  fubllance.  The 
milk  is  deprived  of  its  cream  in  the  ufual  man- 
ner, and  of  its  curd  by  rennet.  It  is  then  con- 
centrated by  evaporation  till  it  has  acquired  the 
conlillence  of  honey,  after  which  it  is  put  into 
moulds,  and  dried  in  the  fun.  This  is  called 
Sugar  of  Milk  in  Cakes  (fucre  de  lait  en  ta- 
blettes). Thefe  cakes  are  diffolved  in  water, 

clarified 
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clarified  with  white  of  egg,  evaporated  to  the 
confidence  of  fyrup,  and  let  to  cry  flail  ize  in  a 
cool  place.  It  affords  white  cryffals  in  rhom- 
boidal  parallelopipedons. 

Sugar  of  milk  has  a flightly  faccharine  taffe, 
infipid,  and  as  it  were  earthy.  It  is  foluble  in 
three  or  four  pints*  of  hot  water.  M.  Rouelle 
obtained  from  twenty-four  to  thirty  grains  of 
afhes  from  one  pound  of  this  fait  burned. 
Three-fourths  confided  of  muriate  of  potafh, 
and  the  red  was  corbonate  of  potafh. 

Sugar  of  milk  exhibits  the  fame  appearances 
as  fugar,  either  by  didiliation,  or  on  the  fire. 
This  fait  f,  treated  with  the  nitric  acid,  afforded 
me  threegros  of  oxalic  acid  in  the  month  of  July 
1787  {Mémoire  préfenté  à la  Société  Royale  des 
Sciences  de  Montpellier).  Scheele  obferved  the 
fame  fadt  nearly  at  the  fame  time.  I obtained 
it  in  beautiful  crydals  ; Scheele,  in  the  form 
of  a white  powder  J. 

If 

* By  an  overfight  for  parts.  T. 

+ The  quantity  of  fait  ufed  is  not  put  down.  Scheele 
obtained  five  drachms  of  acid  of  fugar  in  long  cryftals, 
by  diddling  nitrous  acid  from  twelve  ounces  of  fugar  of  milk, 
and  feven  drachms  and  a half  of  the  peculiar  acid  of  fugar  of 
milk  in  a white  powder.  The  memoir  of  Scheele  is  dated 
1780.  T. 

f I do  not  fee  by  what  overfight  it  is  that  ou*r  ingenious 

author 


4 


296  Acid  of  Sugar  of  Milk . 

If  fix  fpoonfuls  of  good  alcohol  be  mixed 
with  three  pints  of  milk,  and  the  mixture  be 

« 

expofed  to  heat  in  clofe  veffels,  with  the  at- 
tention to  give,  from  time  to  time,  a flight 
vent  to  the  gas  ot  the  fermention  ; the  milk 

author  feems  to  confufe  the  two  faits  together,  which  are 
afforded  by  treating  the  fugar  of  milk  with  nitrous  acid.  One, 
as  obferved  in  the  preceding  note,  is  the  oxalic  or  faccharine 
acid,  and  the  other  the  acid  of  fugar  of  milk.  The  proper- 
ties of  this  laft  (Scheele’s  Eflays,  London,  1786;  are  the 
following  : 

i.  It  is  combuftible  like  oil  in  a red-hot  crucible,  without 

4 

leaving  any  mark  of  aihes  behind.  2.  Sixty  parts  of  boiling 
water,  or  eighty  of  cold  water,  are  required  to  diifolve  it.  3. 
Its  tafte  is  fourifh,  it  reddens  tinéhire  of  litmus,  and  effer- 
vefces  with  chalk.  4.  By  defiruftive  difiillation  it  melts, 
grows  black,  froths  very  much  ; a brown  fait,  fmelling  like  a 
mixture  of  flowers  of  benzoin  and  acid  of  amber,  fublimes  ; 
a brown  liquid,  without  any  appearance  of  oil,  comes  over  into 
the  receiver,  and  is  found  to  contain  fome  of  the  fame  kind  of 
fait  as  was  fublimed.  The  fublimed  fait  is  acid,  eafily  foluble 
in  ardent  fpirit,  but  more  difficultly  in  water,  and  burns  in  the 
lire  with  a flame.  5.  With  all  the  foluble  earths  it  forms 
faits  infolublê  in  water.  6.  With  vegetable  alkali  it  forms 
a perfedly  neutral  cryftallizable  fait,  foluble  in  eight  times 
its  weight  of  boiling  water,  and  feparable  for  the  mod  part  by 
cooling.  7.  With  mineral  alkali  it  forms  a fait  which  re- 
quires only  five  parts  of  boiling  water  for  its  folution.  8.  With 
volatile  alkali  it  forms  a fait  which,  after  being  gently  dried, 

f / 

has  a lourifii  tafie.  9 . It  does  not  perceptibly  acl  on  the  me- 
tals; but  forms,  with  their  calces,  faits  of  very  difficult  folu- 
bility,  which  therefore  fall  down,  T* 
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is  found,  in  the  courfe  of  a month,  to  be 
changed  into  good  acetous  acid,  according  to 
Scheeie. 

If  a bottle  be  filled  with  frefti  milk,  and 
inverted  beneath  the  furface  of  milk  in  an 
open  veffel,  and  this  be  fubjedfed  to  a degree 
of  heat  a little  exceeding  that  of  fummer,  at 
the  end  of  twenty-four  hours  the  milk  is 
found  to  be  coagulated  ; the  gas  which  is  de- 
veloped difplaces  the  milk  : a proof,  accord- 
ing to  Scheeie,  that  the  vinous  fermentation 
has  taken  place. 

s 

Todecompofe  milk,  and  feparate  its  various 
conftituent  parts,  rennet,  or  the  milk  turned 
four  in  the  ftomach  of  calves,  is  commonly- 
made  ufe  of.  For  this  purpofe  the  milk  is 
warmed,  and  twelve  or  fifteen  grains  of  rennet 
is  added  to  each  pint.  Gallium,  the  flowers 
of  thiftle  or  artichokes,  and  the  internal  mem- 
brane of  the  ftomach  of  birds  dried,  and  re- 
duced to  powder,  "&c.  are  among  the  fub- 
ftances  which  may  be  ufed  to  turn  milk.  The 
whey  obtained  in  this  manner  is  turbid  ; but 
may  be  clarified  by  boiling  it  with  white  of 
egg,  and  fubfequent  filtration. 

On  the  mountain  of  Larzac  I have  feen  the 
dairy  woman  plunge  her  arms  up  to  the  elbows 
in  the  milk,  and  change  their  place  from  time 

to 
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to  time.  I his  was  done  with  a view  to  haftcn 
the  reparation  of  the  principles;  and  it  is  pro-, 
bable  that  the  heat,  and  perhaps  certain  ema- 
nations from  the  arm  itfelf,  might  favour  that 
effed. 

The  folid  mafs  which  feparates  from  whey, 
contains  two  other  fubflances  very  interefling 
to  be  known  ; namely,  cheefe  and  butter. 

If  any  vegetable  or  mineral  acid  be  put  into 
milk,  a coagulation  follows,  as  is  well  known. 
The  only  difference  is,  that  the  mineral  acid 
affords  lcfs  cheefe  or  curd  than  the  vegetable; 
and  the  various  fubflances  ufed  to  coagulate 
milk,  may  perhaps  ad  merely  by  virtue  of  the 
acid  they  contain.  Olaus  Borrichius  obtained 
an  acid  from  curdled  milk  at  a degree  of  heat 
incapable  of  decompofing  it.  The  coagulum 
which  is  afforded  in  all  thefe  cafes,  contains  a 
fubftance  of  the  nature  of  gluten,  which  forms 
the  cheefe;  and  .another  fubftance  of  the  na- 
ture of  oils,  which  forms  the  butter.  When 
cheefe  is  prepared  for  the  table,  the  butter  is 
not  feparatcd,  becaufe  it  renders  it  milder  and 
more  agreeable. 

The  cauftic  alkalis  diffolve  cheefe  by  the 
afliftance  of  heat.  But  it  is  not  held  in  folu- 
tion  by  an  alkali  in  milk. 

If  one  part  of  cheefe  newly  feparated,  and 

not 
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not  dried,  be  mixed  with  eight  parts  of  water 
flightly  acidulated  by  a mineral  acid,  and  the 
mixture  be  boiled,  the  cheefe  will  be  dillolved, 
though  it  would  not  have  been  fcnlibly  a£ted 
on  by  a vegetable  acid.  This  is  the  caufe  why 
the  vegetable  acids  feparate  a much  greater 
quantity  of  curd  from  the  fame  quantity  of 
milk  than  the  mineral  acids  do. 

The  caufe  why  faits,  gums,  fugar,  &:c.  coa- 
gulate milk,  may  be  deduced  from  the  greater 
affinity  of  the  water  with  thefe  bodies  than 
with  the  cheefe. 

The  earth  of  cheefe  is  a phofphate  of  lime, 
according  to  Scheele. 

No  fubftance  has  a ftronger  refemblance  to 
cheefe  than  the  white  of  egg  boiled.  White  of 
egg  is  diflolved  in  diluted  acid,  and  alfo  in 
cauftic  alkali,  and  in  lime-water,  and  is  preci- 
pitated from  them  by  acids. 

Scheele  thinks  that  the  coagulation  of  white 
°f  egg,  lymph,  and  cheefe,  is  owing  to  the 
combination  of  caloric  ; and  he  proves  his  opi- 
nion as  follows  : — Mix  one  part  of  white  of  egg 
with  four  parts  of  water  ; pour  in  a fmall  quan- 
tity of  pure  alkali;  add  as  much  muriatic  acid 
as  is  neceffiary  to  faturate  it,  and  the  white  of 
egg  will  coagulate.  In  this  experiment  there 
js  a change  of  principles.  The  heat  of  the  al% 

kali 
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kali  combines  with  the  white  of  egg,  and  the 
alkali  with  the  muriatic  acid*. 

Ammoniac  difTolves  cheefe  more  effectually 
than  fixed  alkalis.  If  a few  drops  be  poured 
into  coagulated  milk,  it  quickly  caufes  the 
coagulum  to  difappear. 

Concentrated  acids  likewife  diffolve  it.  Ni- 
trie  acid  difengages  nitrogene. 

The  curd  dried,  and  placed  in  a proper  fitu- 
ation  to  undergo  a commencement  of  the  pu- 
trid fermentation,  acquires  confidence,  tade, 
and  colour.  In  this  date  it  is  ufed  at  table  by 
the  name  of  Cheefe. 

At  Roquefort,  where  I have  attended  the 
manipulations  of  the  excellent  cheefe  which  is 
made  there,  care  is  taken  to  prefs  the  curd 
well,  in  order  to  expel  the  whey,  and  to  dry  it 
as  accurately  as  podible.  After  this  it  is  taken 

* The  reafoning  of  Scheele  is  more  fully  this: — Heat  co- 
agulates white  of  egg,  without  diminifning  its  weight  : 
whence  he  concludes  coagulated  white  of  egg  to  be  a combi- 
nation of  heat  with  white  of  egg.  Acids  expel  heat  from 
eauftic  alkalis  when  they  combine  with  them,  but  not  from 
mild  alkalis.  A very  dilute  alkali  is  ufed  in  this  experiment, 
that  the  temperature  may  not  be  raifed,  and  neverthelefs  the 
effeft  takes  place  ; but  it  does  not  when  a mild  alkali  is  ufed. 
Whence  he  concludes  that  the  heat  of  the  cauftic  alkali,  in- 
fead  of  being  employed  to  raiie  the  temperature,  has  #ntered 
intocombination  with  the  white  of  egg,  and  coagulated  it.  T. 
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into  caves,  where  the  temperature  is  two  or 
three  degrees  above  o.  The  fermentation  is 
developed  by  a fmall  quantity  of  fait.  The  pu- 
trefaction is  fufpende^  by  fcraping  the  furface 
from  time  to  time  ; and  the  fermentation  thus 
governed  by  art,  and  kept  under  by  the  cool- 
nefs  of  the  caves,  produces  a flowT  effedt  upon 
all  the  cheefe,  and  fuccefTivcly  develops  the 
red  and  blue  colours,  of  which  I have  given 
the  etiology  in  a Memoir  on  the  Fabrication 
of  Cheefe  at  Roquefort,  prefented  to  the  Roy- 
al Society  of  Agriculture,  and  printed  in  the 
fourth  volume  of  Annales  Chimiques .* 

Butter  is  the  third  principle  contained  in 
milk.  It  is  feparated  from  the  fcum  and  the 
caleous  matter  by  rapid  agitation.  The  fub- 
ftance  called  cream  is  a mixture  of  cheefe  and 
butter  which  floats  on  the  top  of  the  milk- 
Violent  agitation  converts  this  into  froth  ; in 
which  flate  it  is  called  whipped  cream . 

Butter  has  a foft  confidence,  is  of  a yellow 
golden  colour,  more  or  lefs  deep,  of  a mild 
agreeable  flavoui,  melts  eafily,  and  becomes 
folid  again  by  mere  cooling. 

Butter  is  ealily  changed,  and  becomes  rancid 

* It  is  in  the  fourth  volume  of  the  Annales  de  thnml < that 

the  author  has  inferted  an  extrad  from  his  excellent  Memoir 
on  this  fubjed,  T. 
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like  oils.  The  acid  which  is  developed  may 
be  carried  off  by  water,  or  by  fpirit  of  wine, 
which  diffolve  it.  Fixed  alkali  dilTolves  but- 
ter, and  forms  a foap  little  known. 

Diftillation  affords  a coloured  concrete  oil 
from  butter,  and  a flrong  pungent  acid.  This 
oil,  by  repeated  diftillation,  becomes  altered, 
and  refembles  volatile  oils. 

Milk  is  therefore  a mixture  of  oil,  lymph, 
ferum,  and  fait.  This  mixture  is  weakly  united, 
and  the  union  between  the  principles  is  eafily 
deftroyed.  Milk  is  faid  to  be  turned  when  the 
difunion  of  its  principles  is  effected  by  mere 
repofe  : but  when  this  reparation  is  made  by  re- 
agents, it  is  faid  to  be  curdled * or  coagulated. 


CHAP.  III. 

Concerning  the  Blood . 

Blood  is  that  red  humour  which  circu- 
lates in  the  human  body  by  means  of  the 

arteries  and  veins,  and  fupports  life  by  fupply- 

% 

* Lait  tourné  and  lait  caillé.  This  diftinftion  fearcely  obtains 
in  the  Engliih  language.  T, 
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ing  all  the  organs  with  the  peculiar  juices  they 
demand.  It  is  this  humour  which  receives  the 
product  of  digeffion  from  the  ffomach,  which 
it  elaborates  and  animalizes.  This  humour  is 
with  reafon  confidered  as  the  focus  of  life.  The 
difference  of  temperaments  with  regard  to  the 
pallions,  has  been  attributed  to  it  by  all  the  phi- 
lofophers  who  have  treated  this  fubject.  It  is  in 
vain  that  phy ficians  have  changed  their  fyftem  ; 
for  the  opinions  of  the  people  have  been  lefs 
verfatile,  and  they  have  continued  to  attribute 
all  the  fiiades  of  temperament  to  the  modifi- 
cations of  the  blood.  It  is  likewife  to  the  al- 
terations of  this  humour  that  phylicians  have 
for  a long  time  afcribed  the  caufe  of  almoff: 
every  malady.  It  is  more  efpecially  entitled  to 
the  attention  of  the  chemiff. 

The  blood  varies  in  the  fame  individual,  not 
only  with  regard  to  the  ftate  of  health,  but 
likewile  at  the  fame  inftant.  The  blood  which 
circulates  through  the  veins  has  not  the  fame 
intenfity  of  colour,  nor  the  fame  confidence, 
as  that  of  the  arteries  ; that  which  flows  through 
the  organs  of  the  bread  differs  from  that  which 
paires  languidly  through  the  vifcera  of  the 
lower  belly. 

The  blood  differs  alfo — 1.  According  to  the 
age.  In  infancy  it  is  paler  and  lefs  confiftent. 

2.  Ac- 
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2.  According  to  the  temperament.  Sanguine 
perfons  have  the  blood  of  a vermillion  red  ; in 

the  phlegmatic  it  is  paler  ; and  in  the  choleric 

« 

it  is  more  yellow. 

The  temperature  of  the  blood  is  not  the 
fame  in  the  feveral  fpecies  of  animals.  Some 
have  the  blood  hotter,  and  fome  colder,  than 
the  medium  in  which  they  live.  Animals  with 
lungs  have  the  blood  redder  and  hotter  than 
thofe  which  are  without  that  organ  ; and  the 
colour  and  heat  are  in  proportion  to  the  extent 
and  perfection  of  the  lungs,  as  M.  Buffon  and 
Brouffonet  have  obferved. 

The  blood  putrefies  by  a gentle  heat.  If  it 
be  difiilled  on  the  water  bath,  it  affords  phlegm 
of  a faint  fmell,  which  eafily  putrefies.  Blood 
dried  by  a proper  heat  effervefces  with  acids; 
ifexpofed  to  the  air,  it  attracts  humidity  ; and 
at  the  end  of  feveral  months  a faline  effloref- 
cence  is  formed,  which  Rouelle  has  afcertained 
to  be  foda.  If  the  diftillation  of  blood  be 
carried  farther,  the  produCt  is  acid,  oil,  car- 
bonate  of  ammoniac,  &c.  A fpongy  coal  re~ 
mains  in  the  retort,  of  very  difficult  incinera- 
tion, in  which  are  found  fca  fait,  carbonate  of 
foda,  iron,  and  phofphate  of  lime. 

Alcohol  and  the  acids  coagulate  the  blood  : 

alkalis  render  it  more  fluid. 


But 
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But  if  the  blood  received  in  a fhallow  bafon 

% 

beobferved,  the  following  alterations  arefeenî 
- — It  firft  becomes  divided  into  two  very  diftindt 
fubffances,  the  one  liquid,  (lightly  greenifh, and 
called  lymph,  orferum;  and  the  other  reddifh 
and  folid,  called  the  fibrous  part  of  the  blood. 
It  is  this  reparation  of  the  blood  which  has 
caufed  the  exifience  of  polypi  in  the  larger 
vefiels  to  be  credited,  becaufe  concretions  have 
been  found  in  thofe  vefiels  after  death.  We 

i 

will  feparately  examine  thefe  two  fubffances. 

Serum  has  a yellow  colour,  incliningto  green. 
Its  tafie  is  (lightly  faline.  It  contains  a difen- 
gaged  alkali,  turns  fyrup  of  violets  green,  and 
hardens  in  a moderate  heat,  which  is  the  cha~ 
rafter  of  the  lymph;  Serum  difiilled  on  a wa- 
ter-bath affords  an  infipid  phlegm,  neither  acid 
nor  alkaline,  but  very  readily  putrefying.  When 
this  phlegm  has  pafied  over,  the  refidue  is 
tranfparent  like  horn,  no  longer  foluble  in  wa- 
ter, and  affording  by  diftillation  an  alkaline 
phlegm,  carbonate  of  ammoniac,  and  a fetid 
blackifh  oil  more  or  lefs  thick;  the  remaining 
coal  in  the  retort  is  very  voluminous,  and 
very  difficult  to  incinerate;  the  afhes  afford 
muriate  of  foda  and  phofphate  of  lime. 

Serum  eafily  putrefies,  and  then  affords 
much  carbonate  of  ammoniac. 

Vo l.  III.  X 


Serum 
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Scrum  poured  into  boiling  water  coagulates  ; 
but  it  contains  a part  which  is  foluble  in  water, 
to  which  it  communicates  a milky  colour,  and 
all  the  properties  of  milk,  according  to  Buc- 
quet. 

Alkalis  render  the  ferum  more  fluid,  but 
acids  coagulate  it.  By  filtering  and  evaporat- 
ing the  fluid,  a neutral  fait  is  obtained,  con- 
fining of  the  acid  employed,  and  foda.  It  ap- 
pears therefore  that  the  lymph  is  kept  in  the 
liquid  flatc  by  the  predominating  alkali. 

The  thickened  ferum  affords  mephitis  by  the 
nitric  add,  aflified  by  a flight  heat  ; if  the  fire 
be  increafed,  nitrous  gas  is  difengaged  : the 
refidue  affords  the  oxalic  acid,  and  a portion 
of  malic  acid. 

Serum  is  coagulated  by  alcohol  ; but  the 
coagulum  is  foluble  in  water,  and  in  this  it 
differs  much  from  the  coagulum  formed  by 
acids:  this  difference  depends  on  the  circum- 
ffance  that  the  alcohol  feizes  the  water  which 
diluted  the  ferum;  whereas  the  acid  feizes  the 
alkali  which  diffolved  it. 

The  clot  or  fibrous  part  of  the  blood  like- 
wife  contains  much  lymph  ; but  this  may  be 
difengaged  by  wTafhing.  The  water  at  the 
fame  time  carries  off  the  colouring  matter, 

which  contains  much  iron:  and  this  coagulated 

part. 
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part,  when  well  wafhed,  forms  a fibrous  white 
fubftance  void  of  fmell  ; wrhich,  diftilled  on  the 
water-bath,  affords  an  inlipid  phlegm,  eafily 
fufceptible  of  putrefaction.  The  refidue  be- 
comes very  dry,  even  by  a gentle  heat  ; when 
fuddenly  expofed  to  a confiderable  heat,  it 
(brinks  up  like  parchment;  but  w7hen  diftilled 
in  a retort  it  affords  an  alkaline  phlegm,  carbo- 
nate of  ammoniac,  oil,  &c.  The  coal,  which 
is  lefs  voluminous  and  lighter  than  that  of 
lymph,  affords  the  phofphate  of  lime  by  in- 
cineration. 

The  fibrous  part  putrefies  w ith  confiderable 
quicknefs,  and  affords  much  ammoniac. 

The  alkalis  do  not  diffolve  it,  but  acids 
combine  with  it.  The  nitric  acid  difengages 
much  nitrogene,  and  afterwards  diffolves  it 
with  efiervefcence,  and  difengagement  of  ni- 
trous gas.  The  refidue  affords  oxalic  acid,  and 
a fmall  quantity  of  the  malic  acid. 

This  fibrous  fubftance  is  of  the  nature  of  the 
mufcular  fibre,  which  caufed  Bordeu  to  call  the 
blood  fluid  flefin  : and  long  before  the  time  of 
this  celebrated  phyfician,  Paul  Zacchia  affert- 
ed  that  " caro  nihil  aliud  eftquam  fanguis  con- 
emus”  (Queft.  Legal  is.  p.  239).  This  fibrous 
matter  is  more  animalized  than  the  lymph  ; 
and  it  appears  to  be  prepared  by  the  very  ad 

X 2 of 
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of  circulation  to  concur  in  augmenting  the 
parts  of  the  human  body. 

Blood  contains  much  iron.  The  experi- 
ments of  Menghini,  Bucquet,  and  Lorry,  prove 
that  this  metal  is  capable  of  palling  into  the 
blood  by  the  firfl:  palfages,  lince  patients  who 
are  under  a courfe  of  martial  medicine  void  it 
by  the  way  of  urine.  When  the  coagulated 
part  of  the  blood  has  been  wafhed,  if  that  part 
which  has  retained  the  colouring  matter  be 
burned,  and  the  coal  be  lixiviated,  the  relidue 
of  this  lixivium  is  in  the  Bate  of  faffron  of 
mars,  of  a fine  colour,  and  ufually  obedient 
to  the  magnet. 

The  colour  of  blood  has  been  attributed  to 
iron  ; and  it  is  very  true  that  the  colour  appears 
to  be  entirely  formed  of  it,  for  there  exiBs  no 
veBige  of  this  metal  in  the  wafhed  and  difeo- 
loured  coagulum;  but  as,  on  the  other  hand, 
the  blood  does  not  become  coloured  without 
the  concourfe  of  air,  and  as  oxigene  alone  is 
abforbed  in  refpiration,  it  appears  that  the  co- 
lour is  owing  to  iron  calcined  by  the  pure  air, 
and  reduced  to  the  Bate  of  red  oxide. 

From  this  manner  of  conceiving  the  pheno- 
menon, wre  may  perceive  w’hy  animal  lub- 
fianccs  are  fo  advantageous  in  afliBing  and  fa- 
cilitating the  red  dye,  and  why  thefe  fubBances 
take  colours  more  ealily. 
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C H A F.  IV. 

Concerning  Fat . 

T^AT  is  a condenfed  inflammable  juice  con- 
A tained  in  the  cellular  membrane  : its  co- 
lour is  ufually  white,  but  fometimes  yellow  ; 
its  tade  infipid  ; and  its  confidence  more  or 
lefs  firm,  in  the  various  fpecies  of  animals.  In 
cetaceous  and  other  fifh,  it  is  nearly  fluid  ; in 
carnivorous  animals  the  fat  is  more  fluid  than 
in  frugivorous  animals,  according  to  Mr.  De 
Fourcroy.  In  the  fame  animal  it  is  more  folid 
near  the  kidneys,  and  under  the  fkin,  than  in 
the  vicinity  of  the  moveable  vifcera  ; as  the 
animal  grows  old,  the  fat  becomes  yellow,  and 
more  folid.  Confult  De  Fourcroy.  To  obtain 
fat  in  a date  of  purity,  it  is  cut  into  fmall 
pieces  ; the  membranes  and  fmaller  veflels  are 
feparated;  it  is  wafhed,  then  fufed  with  a fmall 
quantity  of  water,  and  kept  in  fudon  till  all  the 
water  is  evaporated.  This  lad  fluid  which  floats 
above  it,  boils  ; and  when  the  ebullition  ceafes^ 
it  is  a proof  that  all  the  water  is  diffipated. 
fat  has  the  greated  analogy  with  oils.  Like 

them 
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them  it  is  not  mifcible  with  water  ; it  forms 
foaps  with  alkalis  ; and  burns  in  the  open  air, 
by  the  contad  of  an  ignited  fubltance,  at  a 
fufficient  heat. 

Neumann  treated  the  fat  of  the  goofe,  of 
the  hog,  of  the  Iheep,  and  of  the  ox,  in  a glafs 
retort  by  a graduated  fire.  He  obtained  phlegm, 
an  empyreumatic  and  brownilh  oil,  and  a bril- 
liant coal.  He  concludes  from  his  analyfis  that 
there  is  little  difference  between  fats  ; and  that 
that  of  the  ox  appears  only  to  contain  a little 
more  earthy  matter.  This  very  impeded 
analyfis  throws  no  light  on  the  nature  of  fat; 
and  we  are  indebted  to  Meffrs.  Segner  and 
Grell  for  experiments  of  a much  more  intereft- 
ing  kind,  We  fhall  relate  the  chief. 

1.  Beef  fuet  diftilled  on  the  water-bath,  in 
a glafs  retort,  affords  oil  and  phlegm  ; it  forms 
foaps  with  potafh  : the  reddiib  phlegm  has, an 
acid  tafte;  effervefces  with  alkali,  without  red- 
dening the  fyrup  of  violets,  which  allumes  a 
brown  colour  by  this  mixture.  % 

2.  The  marrow  ol  beef  affords  the  fame 
produds,  excepting  that  a fublfance  firft  paffes 
over  of  the  confidence  of  butter.  1 he  phlegm 
has  no  fmell  when  cold,  fixed  alkali  occa- 
lions  a weak  effervefcence. 

M.  Crell  has  intruded  us  in  the  means  of 

obtaining 
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obtaining  a peculiar  acid  from  fat,  which  is  at 
prefent  didinguidied  by  the  name  of  the  Sebacic 
Acid: 

He  at  fird  attempted  to  concentrate  this  acid 
by  diddling  off  the  phlegm  ; but  this  did  not 
fucceed,  for  the  liquid  in  the  receiver  was  as 
acid  as  that  in  the  retort.  He  then  faturated 
all  the  acid  with  potafli,  and  obtained  a brown- 
i(h  fait  by  evaporation,  which  he  fufed  in  a 
crucible,  to  burn  the  oil  which  contaminated 
it.  This  fait,  by  folution  and  evaporation,  af- 
forded a foliated  fait.  He  poured  four  ounces 
of  fulphuric  acid  upon  ten  ounces  of  the  fait, 
and  diddled  by  a very  gentle  fire.  The  febacic 
acid  paded  over  in  the  form  of  a greydh  va- 
pour; and  half  an  ounce,  very  fuming  and 
acrid,  was  found  in  the  receiver.  Crell  ob- 
ferves  that,  in  order  to  fucceed  in  this  opera- 
tion, the  fait  mud  be  kept  a long  time  in  fu- 
lion,  without  which  the  acid  would  be  mixed 
with  oil,  which  weakens  its  virtue. 

By  diftillation  of  fat  in  a copper  alembic, 
Mr.  Crell  obtained  the  pure  acid.  But  the 
fire  neceflary  for  this  purpofe  alters  the  velfel, 
caufes  the  tin  to  run  off,  and  the  acid  itfelf 
becomes  charged  with  copper. 

It  has  long  been  known  that  the  alkalis 
form  a kind  of  foap  with  animal  fat.  Mr. 

Crell, 
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Crell,  by  treating  this  foap  with  a folution  of 
alum,  feparated  the  oil,  and  obtained  the  re- 
bate of  potafh  by  evaporation  : the  fulphuric 
acid  afterwards  diftilled  from  this  fait,  decom- 
pofes  it;  and  by  this  means  the  febacic  acid  is 
feparated . 

> * 

Mr.  De  Morveau  melted  fuet  in  an  iron  pot  ; 
and  to  this  he  added  pulverized  quicklime, 
taking  care  to  ftir  it  continually  at  the  com- 
mencement ; at  the  end  of  the  operation,  a con- 
fiderable  heat  was  applied,  taking  care  to  raife 
the  veffels,  in  order  to  avoid  expofure  to  the 
vapours.  When  the  whole  was  cold,  it  was 
found  that  the  fuet  had  no  longer  the  fame 
folidity.  This  was  boiled  in  a large  quantity 
of  w7ater;  and  the  lixivium,  after  filtration, 
afforded -a  brown  acrid  fait,  which  is  thefebate 
of  lime.  This  fait  is  foluble  in  water,  but 
v/ould  require  too  much  time  to  purify  it  by 
repeated  cryftallizations.  This  purpofe  is 
more  eafily  anfwered  by  expofing  it  to  a degree 
of  heat  capable  of  burning  the  oil  ; after  which, 
a fingle  folution  is  fufficient  to  purify  it.  It 
leaves  its  oil  upon  the  filtre  in  the  ftate  of  coal  ; 
and  nothing  more  is  then  neceffary  than  to 
evaporate  it. 

The  folution  ufually  contains  a fniall  quan- 
tity of  quicklime,  which  may  be  precipitated 
by  the  carbonic  add.  This  fait,  treated  in  the 

fame 
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fame  manner  as  the  febate  of  potafh,  affords 
the  febacic  acid. 

This  acid  exifls  ready  formed  in  fuet  : two 
pounds  afforded  fomewhat  more  than  feven 
ounces  to  Crell.  It  exifts  ready  formed  in  the 
fat,  iïnce  earths  and  alkalis  difengage  it. 

It  has  the  greateft  affinity  with  the  muriatic 
acid,  as  it  forms  with  potafh  a fait  which  melts 
in  the  fire  without  being  decompofed:  it  acts 
powerfully  on  gold,  when  mixed  with  nitric 
acid;  it  precipitates  filver  from  the  nitrate  of 
filver  ; it  forms  a fublimate  with  mercury,  and 
the  folution  of  this  fublimate  is  not  rendered 
turbid  by  the  muriate  of  foda.  But  though 

tD 

this  acid  approaches  the  muriatic  in  feveral  re- 
flects, it  differs  from  it  in  others,  and  hitherto 
feems  to  be  nothing  but  a modification  of  that 
acid.  With  foda,  it  forms  cryfials  in  needles, 
and  a cryftallized  fait  with  lime.  It  decom- 
pofes  common  fait,  &c. 

Mr.  Crell  obtained  the  acid  of  fat  by  diftil- 
lation  from  the  butter  of  cacao.  Spermaceti 
likewife  affords  it. 

The  properties  of  this  acid  are  the  follow, 
ing; 

It  reddens  blue  vegetable  colours. 

It  affumes  a yellow  colour  by  fire,  and  leaves 
a refidue,  which  announces  a partial  decompo- 

fition; 
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fition.  Fromthiscircumftance,  Mr.  Crell  con- 
fiders  it  as  occupying  the  middle  fpace  be- 
tween the  vegetable  acids  which  are  deftroyed 
by  fire,  and  the  mineral  which  receive  no  al- 
teration. Its  exigence  in  the  butter  of  cacao, 
and  in  fats,  is  favourable  to  the  notion  of  Crell 
on  this  fubjedh 

It  attacks  the  carbonates  of  lime  and  alkali 

» 

with  effervefcence,  and  with  them  forms  faits 

which  Bergmann  finds  to  be  very  fimilar  to  the 

acetites  with  the  fame  bails. 

This  acid,  as  Mr.  De  Morveau  obferves, 

feems  to  have  fome  adlion  upon  glafs.  Mr. 

* 

Crell  havingdigefted  it  feveral  times  upon  gold, 
always  obtained  a precipitate  of  white  earth, 
which  w as  not  lime,  but  which  he  prefumes  to 
have  been  carried  up  in  the  difbillation,  and 

s 

could  only  arifefrom  the  retort  itfelf. 

This  acid  does  not  perceptibly  act  on  gold  ; 
but  it  attacks  the  oxide,  and  forms  a cryftal- 
lizable  fait,  as  it  does  likewife  with  the  preci- 
pitates of  platina. 

It  unites  with  mercury  and  with  iilver  ; 
yielding  the  latter  to  the  muriatic  acid,  but 
not  the  former  : it  takes  both  from  the  fulphu- 
ric  acid,  lead  from  the  nitric  and  acetous  acids, 
and  tin  from  the  nitro- muriatic  acid. 

It  attacks  neither bifmuth,  cobalt,  nor  nickel . 

It 
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It  does  not  decompofe  the  fulphates  of  cop- 
per, of  iron,  or  of  zinc  ; nor  the  nitrates  of 
arfenic,  manganefe,  zinc ,&c. 

It  reduces  the  oxide  of  arfenic  by  diftillation. 
Crell  formed  a febacic  ether. 

From  this  analyfis  it  appears  that  fat  is  a kind 
of  oil  or  butter  rendered  concrete  by  an  acid. 

Its  ufes  are — 1.  To  keep  up  the  heat  of  the 
body,  and  defend  the  vifcera  from  the  impref- 
flon  of  external  cold.  2.  To  ferve  as  nourifh- 
n^ent  or  fupport  for  the  animal  on  the  occasions 
of  want,  ficknefs,  &c. 


HE  Bile  is  one  of  thofe  humours  which 


it  is  effential  to  know,  on  account  of  the 

influence  and  effedl  it  has  both  in  the  flates  of 

# - # \ 

health  and  diforder.  We  fhall  even  fee  that 
its  analyfis  is  fufflciently  perfedt  to  afford  in- 
ftrudlion  in  an  infinity  of  cafes. 

This  humour  is  feparated  in  a large  vifcus 
of  the  lower  belly,  called  the  Liver  ; it  is 
afterwards  depoflted  in  a bladder,  or  refer- 
voir,  called  the  Gall  Bladder;  from  which  it  is 
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conveyed  into  the  duodenum  by  a paiticular 
channel. 

The  bile  is  glutinous,  or  imperfedly  fluid, 
like  oil  ; of  a very  bitter  tafle  ; a green  colour, 
inclining  to  yellow  ; and  troths  by  agitation 
like  the  folution  of  foap. 

If  it  be  diftilled  on  the  water-bath,  it  affords  a 
phlegm,  which  is  neither  acid  nor  alkaline,  but 
putrefies.  7 his  phlegm,  according  to  the  ob- 
fervation  of  Mr.  De  Fourcroy,  often  emits  a 
fmell  refembling  that  of  mufk  bile  itfelf  has 
the  fame  property,  according  to  the  general  ob- 
fervation  of  butchers.  When  the  bile  has  gi. 
ven  out  all  the  water  it  is  capable  of  affording 
upon  the  water-bath,  the  reiidue  is  a dry  extrad, 
which  attrads  the  humidity  of  the  air,  is  tena- 
cious, pitchy,  and  foluble  in  water.  By  difliL 
lation  in  a retort,  it  affords  ammoniac,  an  em- 
pyreumatic  animal  oil,  concrete  alkali,  and 
inflammable  air.  The  coal  is  more  eafily  in- 
cinerated than  that  we  have  laff  treated  of.  It 
contains  iron,  carbonate  of  foda,  and  phofphate 
of  lime. 

All  the  acids  decompofe  bile;  and  difengage 
an  oily  fubflance,  which  rifes  to  the  top.  The 
faits  afterwards  obtained  by  evaporation,  have 
loda  for  their  bails  ; which  fhews  that  the  bile 
is  a true  animal  foap.  The  oil  which  is  com- 

i % 
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bined  with  foda  is  analogous  to  refins,  is  folubic 
in  fpirit  of  wine.  See. 

The  metallic  folutions  decompofe  bile  by 
double  affinity,  and  produce  metallic  foaps. 

Bile  unites  with  oils,  and  cleans  fluffs  in  the 
fame  manner  as  foap. 

Bile  is  foluble  in  alcohol,  which  feparates  the 
albuminous  principle.  It  is  this  laft  fubflance 
which  renders  bile  coagulable  by  fire  and  by 
acids  ; and  it  is  this  likewife  which  hafiens  its 
putrefaction. 

The  confiituent  principles  of  bile  are,  water, 
a fpiritus  reCtor,  a lymphatic  fubflance,  a re- 
finous  oil,  and  foda.  Mr.  Cadet  has  found  a 
fait  in  it,  which  he  thought  limilar  to  fugarof 
milk;  this  fait  is  probably  no  other  than  that 
which  was  difeovered  by  Mr.  Poulletier. 

Bile  is  therefore  a foap,  refulting  from  the 
combination  of  foda  with  a matter  of  the  na- 
ture of  refins,  and  a lymphatic  fubflance,  which 
renders  it  fufceptible  of  putrefaction  and  coagu- 
lation. This  fubflance  gives  the  bile  the  cha- 
racter of  animalization,  diminifhes  its  acridiry, 
and  favours  its  mixture  with  theother  humours. 
The  faline  part  renders  the  bile  more  fluid  and 
foluble  in  water  ; and  it  is  more  acrid  the  more 
this  principle  abounds. 

The  refinous  part  differs  from  vegetable  re- 
fins— 
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fins — i.  Becaufe  thefe  do  not  form  foap  with 
fixed  alkalis.  2.  Becaufe  they  are  more  acrid 
and  more  inflammable.  3.  Becaufe  the  animal 
refin  melts 4 at  the  temperature  of  40  degrees, 
and  acquires  a fluidity  fimilar  to  that  of  fat; 
from  which  however  it  differs  in  not  being  fo- 
luble  in  alcohol,  in  which  refpedt  it  approaches 
to  fpermaceti. 

The  acids  which  adt  upon  bile  in  the  firft  paf- 
fages,  decompofe  it.  The  greenifh  yellow  co- 
lour of  the  excrements  of  infants  at  the  breaff, 
arifes  from  a fimilar  decompofition;  and  it  is 
the  refinous  part  which  tinges  them.  From  the 
adtion  of  the  bile  upon  acids,  we  may  deduce 
the  effedt  of  thefe  remedies  when  the  evacua- 
tions are  putrid,  and  the  degeneration  of  the 
bile  is  feptic.  The  lymph  is  then  coagulated, 
and  the  excrements  become  harder.  This 
fiiews  the  reafon  why  the  excrements  of  infants 
are  fo  frequently  clotted. 

When  the  bile  remains  a long  time  in  the 
firft  paffages,  as  for  example  in  chronical  dis- 
orders, it  allumes  a black  colour,  becomes  thick, 
acquires  the  confidence  of  an  unguent,  and 
forms  a lining  of  feveral  lines  in  thicknefs  in 
the  inteftinal  canal,  according  to  the  obferva- 
tion  of  Mr.  De  Fourcroy.  When  fmeared  on 
paper,  and  dried,  it  becomes  green  ; diluted  with 

water. 
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water,  it  forms  a tindture  of  a yellow  green  co- 
lour, from  which  a large  quantity  of  black 
fcales  are  precipitated  : with  alcohol  it  likewife 
forms  a black  tin&ure,  and  depofits  that  lami- 
nated brilliant  fait  difcovered  in  biliary  calculi 
by  Mr.  Poulletier  de  la  Salle.  This  humour, 
'which  forms  the  atra  bilis  of  the  ancients,  is 
nothing  but  the  bile  rendered  thick  ; and  in 
this  cafe  the  effed  of  acids,  and  the  danger  of 
irritating  fubftances,  may  be  eafily  accounted 
for.  This  thickening  of  the  bile  clogs  the  vif- 
cera  of  the  lower  belly,  and  produces  ob~ 
ftrudions. 

Many  diforders  are  referable  to  the  predomi- 
nant character  of  the  bile.  On  this  fubjedl, 
the  interefting  Memoirs  of  Mr.  De  Fourcroy 
may  be  confulted,  in  the  collection  of  the  Royal 
Society  of  Medicine  for  the  years  1782  and 

*783* 

When  the  bile  becomes  thick  in  the  gall 
bladder,  it  forms  the  concretions  called  biliary 
calculi.  Mr.  Poulletier  has  paid  great  atten- 
tion to  the  analyfis  of  thefe  ftones.  He  has 
obferved  that  they  are  foluble  in  ardent  fpjrit. 
When  the  folution  is  left  to  itfelf  for  a certain 
time,  brilliant  and  light  particles  are  feen  in  it. 
which  Mr.  Poulletier  found  only  in  the  hu- 


man 
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man  calculi,  and  which  appeared  to  him  to  have 
thegreateft  analogy  with  the  fait  of  benzoin. 

Mr.  Fourcroy  has  obferved  that  the  difcovery 
of  Mr.  De  la  Salle  has  been  confirmed  by  the 
Royal  Society  (of  Medicine),  which  has  re- 
ceived feveral  biliary  calculi  that  appeared  to  be 
formed  by  a fait  analogous  to  that  which  was 
obferved  by  this  chemift.  They  confift  of 
maffes  of  tranfparent  cryflalline  plates,  fimilar 
to  mica  or  talc.  The  Society  of  Medicine  pof- 
feffes  in  its  collection  a gall  bladder  entirely 
filled  with  this  faline  concretion. 

We  may  therefore,  as  Mr.  De  Fourcroy  ob- 
ferves,  admit  of  two  kinds  of  calculi  : the  one 
are  opake,  and  are  afforded  only  by  the  con- 
denfed  bile;  the  others  confift  of  the  cryflals 
we  have  defcribed. 

Boerhaave  obferved,  long  fince,  that  the  gall 
bladder  of  oxen,  at  the  end  of  the  winter,  was 
filled  with  calculi,  but  that  the  frefh  pafturage 
difiipated  thefe  concretions. 

Soaps  have  been  propofed  as  folvents  for 
thefe  calculi.  The  Academy  of  Dijon  has  pub- 
lifhed  the  fuccefs  of  a mixture  of  effence  of 
turpentine  and  ether.  Frefh  vegetables,  which 
are  fuch  fovereign  remedies  in  deflroying  thefe 
concretions,  owre  their  virtue  perhaps  to  the 
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circumftance  that  they  develop  an  acid  in  the 
domach,  as  we  have  obferved  in  treating  of 
the  gadric  juice. 

The  ufe  of  the  bile,  in  the  animal  œconomy, 
confids,  no  doubt,  in  dividing  thofe  fubdances 
which  have  undergone  a fird  digedion  in  the 
domach  ; and  in  giving  efficacy  and  force  to 
the  motion  of  the  intedines.  When  its  flux  is 
interrupted,  it  abounds  in  the  blood,  and  the 
whole  body  becomes  of  a yellow  tinge. 

The  bile  or  gall  is  an  excellent  vulnerary, 
externally  applied  : internally  taken,  it  is  a 

good  domachic,  and  one  of  the  bed  deobdru- 
ents  the  art  of  medicine  poflefies.  This  kind 
of  remedies  deferves  the  preference,  as  being 
more  analogous  to  the  conditution  ; and  bile 
is  a proper  medicine  when  the  digedion  Ian- 

i 

guiffies,  or  the  vifcera  of  the  lower  belly  are 
clogged. 

Bile,  like  other  foaps,  removes  fpots  of  oil, 

or  other  greafy  matter,  from  fubdances  to 

which  they  are  adhérant. 
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C II  A P.  VI. 

> 1 

Concerning  the  Soft  and  White  Parts  of  Animals. 

rjpHESE  parts  are  perhaps  lefs  known  than 
thofe  of  which  we  have  juft  treated  ; but 
their  anaîyfis  is  not  lefs  interefting  : we  may 
even  affirm  that  it  is  more  fo  ; becaufe  the  ap- 
plication of  the  knowledge  we  may  acquire  on 
this  fubjedt,  will  daily  prefent  itfelf  in  the  com- 
moneft  purpofes  of  domeftic  life. 

All  the  parts  of  animals,  whether  membranes, 
tendons,  aponeurofes,  cartilages,  ligaments,  or 
even  the  fkin  and  horns,  contain  a mucous  fub- 
Ifance  very  foluble  in  water,  but  not  in  alco- 
hol, and  known  by  the  name  of  Jelly.  Nothing 
need  be  done  to  obtain  it,  but  to  boil  thefe 
animal  fubftances  in  water,  and  concentrate 
the  decodfion,  until  by  mere  cooling  it  affumes 
the  form  of  a folid  tremulous  mafs. 

Jellies  are  very  common  in  our  kitchens; 

■V._  , 

and  the  cooks  are  perfectly  well  acquainted 
with  the  methods  of  making  them,  and  of  giving 
them  iolidity  when  the  temperature  of  the  at- 
mofphcre  is  very  hot.  The  jelly  of  harts-horn  is 
extradedbya  limilar  operation,  and  afterwards 

0 
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rendered  white  with  the  milk  of  almonds. 
This  kind  of  food,  duly  fcented,  is  ferved  up  at 
our  tables  by  the  name  of  blanc  manger . Jellies 
are  in  general  reftorative  and  nourifhing  : that 
of  harts-horn  is  aflringent  and  emollient. 

Jellies  in  general  have  no  fmell  in  their 
natural  (late,  and  their  tafte  is  infipid.  By  dis- 
tillation they  afford  an  infipid  and  inodorous 
phlegm,  which  eafily  putrefies.  A fcronger 
heat  caufes  them  to  fvvell  up,  become  black, 
and  emit  a fetid  odour,  accompanied  with 
white  acrid  fumes.  An  alkaline  phlegm  then 
paffes  over,  fucceeded  by  an  empyreumatic  oil, 
and  a little  carbonate  of  ammoniac.  A fpongy 
coal  remains,  which  is  with  difficulty  reduced 
to  afhes,  and  affords  by  analysis  muriate  of 
foda  and  phofphate  of  lime. 


Jelly  cannot  be  kept  above  a day  in  the  fum- 
mer,  or  two  or  three  in  the  winter.  When  it 
becomes  fpoiled,  white  livid  fpots  are  formed 
on  its  furface,  which  fpeedily  extend  to  the 
bottom  of  the  pots.  A large  quantity  of  ni- 
trogenous, hydrogenous,  and  carbonic  gas  is 
emitted. 

/ 

Vv  atei  diffolves  jellies  perfectly.  Hot  water 
diffolves  a large  quantity,  as  they  become  con- 
fident only  by  cooling.  Acids  likewife  diffolve 
them,  and  alkalis  more  efpecially  do. 

Y 2 
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The  nitric  acid  difengages  nitrogenegas,  ac- 
cording to  the  fine  experiments  of  M.  Berthol- 
lfct. 

When  jelly  has  been  extracted  without  long 
decodion,  and  has  no  lymph  mixed  with  it,  it 
then  pofTefTes  mof!  of  the  characters  of  the  ve- 
getable jelly  : but  it  is  feldom  obtained  with- 
out a mixture  of  lymph  ; and  in  this  cafe  it 
eftentially  differs  from  the  vegetable  jellies,  in 
affording  nitrogeqe  gas  and  ammoniac. 

If  jelly  be  concentrated  to  fuch  a degree  as 
to  give  it  the  form  of  a cake,  it  is  deprived  of 
the  property  of  putrefying;  and  by  this  means 
the  dry  or  portable  foups  are  formed,  wffich 
may  be  of  the  greateff  advantage  in  long  voy- 
ages. The  following  is  a receipt  for  preparing 
thefe  cakes  : 

Calves  feet  - 4 

\ 

Leg  of  beef  - 12  pounds. 

Knuckle  of  veal  3 pounds. 

Leg  of  mutton  - 10  pounds, 

Iliefe  are  to  be  boiled  in  a fufficient  quan- 
tity of  water,  and  the  fcum  taken  off  as  ufual  ; 
after  which  the  foup  is  to  be  feparated  from 
the  meat  by  draining  and  preffure.  The  meat 
is  then  to  be  boiled  a fécond  time  in  other 
water;  and  the  two  décodions,  being  added 
together,  mud  be  left  to  cool,  in  order  that  the 
fat  may  be  exadly  feparated.  The  foup  mutt 

then 
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then  be  clarified  with  five  or  fix  whites  of  eggs, 
and  a fufficient  quantity  of  common  fait  added. 
The  liquor  is  then  drained  through  flannel,  and 
evaporated  on  the  water-bath  to  the  confidence 
of  a very  thick  pade  ; after  which  it  is  fpread 
rather  thin  upon  a fmooth  done,  then  cut  into 
cakes,  and  ladly  dried  in  a dove  until  it  be- 
comes brittle  : thefe  cakes  are  kept  in  well 
clofed  bottles.  The  fame  procefs  may  be  ufed 
to  make  a portable  foup  of  the  flefh  of  poultry  ; 
and  aromatic  herbs  may  be  ufed  as  a feafoning, 
if  thought  proper. 

Thefe  tablets  or  cakes  may  be  kept  four  or 
five  years.  When  intended  to  be  ufed,  the 
quantity  of  half  an  ounce  is  put  into  a large 
glafs  of  boiling  water,  which  is  to  be  covered, 
and  fet  upon  hot  afhes  fora  quarter  of  an  hour, 
or  until  the  whole  is  entirely  diflolved.  It 
forms  an  excellent  foup,  and  requires  no  addi- 
tion but  a fmall  quantity  of  fait. 

The  cakes  of  hockiac,  which  are  prepared  in 
China,  and  are  known  in  France  by  the  name 
of  colle  de  peau  d'âne>  are  made  with  animal  fub- 
dances.  They  are  ufed  in  cliforders  of  the  lungs, 
in  the  dofe  from  half  a dram  to  two  drams. 

The  nature  of  the  fubdancc  s made  ufe  of, 
and  the  method  of  operating,  produce  fome 
difference  in  thefe  products.  Old  or  lean 

animals 
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animals  afford  in  general  a better  glue  than  the 
young  and  fat.  For  a full  account  of  the  art 
of  making  glue,  confult  V Art  de  faire  différentes 
Efpèces  de  Cclley  par  M.  Duhamel  de  Monceau , 
de  V Academie  des  Sciences . 

î.  To  make  the  ftrong  or  Englifh  glue,  the 
parings  of  leather,  the  fkins  of  animals,  with 
the  ears  of  oxen,  calves,  fheep,  &c.  are  ufed. 
Thefe  matters  are  firft  digefled  in  water,  to  pe- 
netrate the  texture  of  the  fkins  ; they  are  after- 
wards fteeped  in  lime  water,  taking  care  to  ftir 
and  agitate  them  from  time  to  time  ; they  are 
then  laid  in  a heap  for  fome  time,  afterwards 
.walked,  and  thefuperabundant  water prefled  out 
by  a prefs.  Thefe  fkins  are  then  digefted  in 
water  gradually  heated  to  ebullition.  The  liquor 
is  afterwads  poured  out,  and  feparated  with 
preffure.  Laftly,  it  is  thickened  by  evaporation 
of  the  water  by  heat,  and  poured  on  fiat  polifhed 
ftones,  or  into  moulds,  and  left  to  dry  and  harden . 

This  glue  is  brittle.  It  is  foftened  by  heating 
it  with  a fmall  quantity  of  water  for  ufe,  and  is 
applied  with  a brufh.  Carpenters  and  cabinet- 
makers ufe  it  to  fallen  pieces  of  wood  together. 

2.  The  glue  of  Flanders  is  merely  a diminu- 
tive of  the  ftrong  glue.  It  has  not  the  fame 
confiftence,  and  cannot  be  ufed  in  glueing 
wood  ; it  is  thinner  and  more  tranfparent  than 

the 
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the  former.  It  is  made  with  a more  accurate 
choice  of  materials,,  and  with  greater  care.  It 
is  ufed  by  defigncrs.  Mouth  glue  is  made  of 
this,  to  flick  paper  together,  by  fufing  it  again 
with  the  addition  of  a fmall  quantity  of  water, 
and  four  ounces  of  fugar-candy,  to  a pound  of 
the  glue. 

3.  The  colle  de  gand  is  made  with  the  clip- 
pings of  white  gloves,  well  fleeped  in  water, 
and  boiled  : it  is  likewife  made  with  the  clip- 
pings  of  parchment.  In  order  that  thefe  two 
kinds  of  glue  may  be  fit  for  ufe,  it  is  necdTary 
that  they  be  of  the  confidence  of  a tremulous 
jelly  when  cold.* 

4.  Fifh-glue,  or  ifinglafs,  is  made  of  the 

mucilaginous  parts  of  a large  fifh  commonly 

found  in  the  Ruffian  feas.  The  fkin,  the  fins, 

and  the  nervous  parts,  are  cut  into  dices, 

boiled  on  a flow  fire  to  the  confidence  of  jelly, 

fpread  out  to  the  thicknefs  of  a fheet  of  paper, 

and  formed  into  cakes  or  long  pieces,  fuch 

as  we  receive  them  from  Holland.  The  fi lk 

manufacturers,  and  more  efpecially  the  ribbon 

weavers,  ufe  it  to  give  a luflre  to  their  goods  : 

it  is  alfo  ufed  to  fliffen  gauzes;  and  to  clarify 

or  fine  wine,  by  mixing  a folution  of  this  fub- 

% 

* ^ hefe  weaker  glues  are  called  fize  by  our  workmen, 
who  apply  the  name  of  Glue  to  the  ftrong  glue  only.  T. 

fiance 
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(lance  with  it.  Ifinglafs  enters  into  the  corn, 
pofltion  of  fome  plaflers.  it  is  excellent  to 
corred:  acrid  humours,  and  terminate  obflinate 
venereal  diforders. 

Gilders’  fize  is  made  by  boiling  eel-fkins  in 
water  with  a finall  quantity  of  lime:  the  water 
is  drained  off,  and  fome  whites  of  eggs  added. 
When  it  is  intended  to  be  ufed,  it  is  heated, 
applied  to  the  furface  intended  to  be  gilded, 
and  wrhen  it  is  dry  the  gold  leaf  is  laid  on. 

5.  The  glue  of  fnails  is  made  by  expofing 
fnails  to  the  fun,  and  receiving  in  a glafs  the 
fluid  which  flows  from  them.  This  liquor  is 
mixed  with  the  juice  of  milk  thiflle.  It  is  ul'ed 
to  cement  glaffes  together,  which  are  afterwards 
expofed  to  the  fun  to  dry. 

6.  To  make  the  glue  of  parchment,  or  parch- 
ment lize,  two  or  three  pounds  of  the  clippings 
of  parchment  are  put  into  a pail  of  water. 
Thefe  are  boiled  until  half  the  water  is  eva- 
porated ; after  which  the  whole  is  flrained 
through  a cloth,  and  left  to  fettle. 

The  glue  or  fize  ufed  in  the  paper  manufac- 
tories, to  fortify  the  paper,  and  to  repair  its  de- 
feats, is  made  with  w;heat  flour  diffufed  in  boil- 
ing water,  and  flrained  through  a fleve.  This 
fize  mufl  be  ufed  the  following  day,  and  neither 
fooner  nor  later»  The  paper  is  afterwards  beat 

•with 
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with  a mallet,  lized  a fécond  time,  put  into 
the  prefs  to  fmooth  and  unite  it,  and  after- 
wards extended  by  hammering. 

* ».  CD 


CHAP.  VII. 

Concerning  the  Mufcular  or  Flefhy  Parts. 

* 

rjpHE  mufcles  of  animals  are  formed  of 
longitudinal  fibres  connected  together 
by  the  cellular  membrane,  and  impregnated 
with  various  humours,  in  which  we  find  partly 
thofe  we  have  already  examined  feparately. 

The  analyfis  of  thefe  fubftances  by  diftilla- 
tion,  afforded  us  little  inftru&ion  refpedting 
their  nature.  The  produces  were,  water  which 
eafily  became  putrid,  alkaline  phlegm,  empy- 
reumatic  oil,  carbonate  of  ammoniac,  and  a 
coal  which  afforded  by  incineration  a fmall 
quantity  of  fixed  alkali,  and  febrifuge  fait* 

The  procefs  which  fucceeds  the  belt  for  fe- 
parately  obtaining  the  various  fubfbmces  which 
compofe  mufcles,  is  the  following,  which  has 
been  pointed  out  to  us  by  Mr.  De  Fourcroy. 

1.  The  mufcle  is  firlfi  wafhed  in  cold  water  1 
by  this  means  the  colouring  lymph,  and  a faline 

fubftance. 
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fubffance,  are  taken  up.  By  flow  evaporation 
of  this  water,  the  lymph  coagulates,  and  may 
be  feparated  by  the  filtre;  and  a continuance  oi 
the  evaporation  affords  the  faline  matter. 

2,  The  refidue  of  the  firft  wafhing  is  digeffed 
in  alcohol,  which  diffolves  the  extradive  mat- 
ter, and  a portion  of  the  fait:  the  extrad  is  fe- 
parated by  the  evaporation  of  the  alcohol. 

3#  The  refidue  of  thefe  firft  operations  is  to 
be  boiled  in  water,  which  takes  up  the  jelly, 
the  fat  part,  and  the  remaining  faline  and  ex- 
tradive matters.  The  fat  oil  fwims  on  the  lur- 
face,  and  may  be  taken  off. 

4.  After  thefe  operations,  there  remains  only 
a white  infipid  fibrous  fubffance,  infoluble  in 
water;  which  contrads  by  heat,  like  other  ani- 
mal fubftances;  affords  ammoniac,  and  very 
fetid  oil,  by  diftillation.  Nitrogene  gas  is  ob- 
tained from  it  by  the  nitric  acid.  It  poffefies 
all  the  charaders  of  the  fibrous  part  of  the 
blood,  in  which  fluid  it  is  formed,  to  be  after- 
wards depofited  in  the  muffles,  where  it  re- 
ceives the  laft  charader  appropriated  to  it. 

Mr.  Thouvenel,  ?:c  whom  we  are  indebted 
for  interefting  refeârches  on  this  fubjed,  has 
found  in  flefli  a mucous  extradive  fubffance, 
foluble  in  water  and  in  alcohol,  poffefling  a 
peculiar  tafte  which  jelly  has  not  ; and  when 
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this  fubfiance  is  very  much  concentrated,  it  af_ 
fumes  an  acrid  and  bitter  tafte.  Fire  develops 
an  aromatic  flavour  in  it.  This  fubfiance,  eva- 
porated to  drynefs,  allumes  a bitter,  acrid,  and 
faline  tafle.  It  fwells  up  upon  hot  coals,  and 
liquefies  ; emitting  an  acid  penetrating  fmell, 
refembling  that  of  burned  fugar.  It  attracts 
the  humidity  of  the  air,  and  forms  a faline  cf- 
florefcence.  In  a hot  atmofphere  it  becomes 
four,  and  putrefies.  All  thefe  characters  indi- 
cate a refemblance  between  this  fubfiance,  the 
faponaceous  extracts,  and  the  faccharine  mat- 
ter of  vegetables.  Mr.  Thouvenel,  who  has 
likewife  analyfed  the  fait  obtained  by  the  de- 
coCtion  and  flow  evaporation  of  flefh,  obtained 
it  fometimes  in  the  form  of  down,  and  fome- 
times.in  that  of  cryflals,  whofe  figure  he  could 
not  defcribe.  This  fait  appeared  to  him  to  be 
aphofphateofpotafh  in  frugiverous  quadrupeds, 
and  a miniate  of  potafli  in  carnivorous  reptiles. 
It  is  probable,  as  Mr.  De  Fourcroy  obferves, 
that  this  fait  is  a phofphate  of  foda  or  of  am- 
moniac, mixed  with  the  phofphate  of  lime* 
Thefe  faits  arc  indicated,  and  even  with  excefs 
of  acid,  like  thofe  of  urine,  by  lime-water  and 
ammoniac,  which  form  white  precipitates  in 
the  decoflion  of  flefh. 

The  mofl  abundant  part  of  mufcles,  and  that 

which 
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which  conftitutes  their  predominating  cha- 
racter, is  the  fibrous  matter.  The  characters 
which  diftinguifh  this  fubftance  are — 

i.  It  is  not  foluble  in  water.  2.  It  affords 
more  nitrogene  gas  by  the  nitric  acid  than 
other  fubftances  do.  3.  It  afterwards  affords 
the  oxalic  acid,  and  the  malic  acid.  4.  It  pu- 
trefies  eafily  when  moiftened,  and  affords  much 
concrete  ammoniac  by  diffillation. 

The  other  three  fubftances  contained  in 
flefh,  namely  the  lymph,  the  jelly,  and  the  fat 
part,  are  the  fame  fubftances  concerning  which 
we  have  already  treated  under  the  fame  denomi- 
nations. t 

From  thefe  principles  we  may  give  the  etio- 
logy of  the  formation  of  foup,  and  follow  the 
fucceftive  difengagernent  of  all  the  principles 
we  have  fpoken  of. 

The  ftrft  imprellion  of  the  fire,  when  a foup 
is  made,  is  the  difengagernent  of  a confiderable 

feum,  which  is  taken  off  until  it  no  longer  ap- 

/ 

pears.  This  feum  arifes  merely  from  the  difen- 
gagement  of  the  lymph,  which  coagulates  by 
the  heat.  It  affumes,  by  the  impreffion  of  the 
fire,  a red  colour,  which  it  does  not  naturally 
poffefs.. 

At  the  fame  time  the  gelatinous  part  is  dif- 
engaged,  which  remains  diffolved  in  the  foup, 

and 
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and  congeals  only  by  cooling.  It  forms  on 
the  furface  o t cold  foup  a body  more  or  lefs 
thick,  according  to  the  nature  of  the  fub- 
ftances,  and  the  age  of  the  animals  ; for  vouno* 

animals  afford  a larger  quantity  than  fuch  as 

« 

are  old. 

As  foon  as  the  flefh  is  penetrated  by  heat,  flat 
round  drops  arife,  and  float  at  the  furface  of  the 
fluid,  in  which  they  are  not  afterwards  dif- 

folved,  but  congeal  by  cooling,  and  exhibit  all 
the  characters  of  fat. 

In  proportion  as  the  digeflion  proceeds,  the 
mucous  extractive  part  feparates;  the  foup  be- 
comes coloured,  allumes  its  peculiar  odour  and 
tafie  ; and  it  is  more  particularly  to  this  prin- 
ciple that  its  properties  are  owing. 

The  fait  which  is  at  the  fame  time  diflolved 
takes  oft  the  limpidity  of  all  the  betorc-men— 
tioned  principles;  and  at  this  period  the  foup 
is  completely  made. 

According  to  the  nature  of, the  feveral  prin- 
ciples which  are  difengaged,  and  the  order  in 
which  they  appear,  it  is  evident  that  the  ma-  > 
nagement  of  the  fire  is  not  a matter  of  indif- 
ference. If  the  ebullition  be  haftened,  and  a 
proper  time  be  not  allowed  for  the  dégage- 
ment of  the  mucous  extractive  matter,  the  three 
inodorous  and  infipid  principles  are  obtained  ; 

and 
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and  this  is  obferved  in  foups  made  by  cooks  who 
are  haftened,  or  have  not  time  allowed  to  pay 
a due  attention  to  their  work.  When,  on  the 
contrary,  the  digeftion  is  made  over  a flow  fire, 
the  principles  feparate  one  afcer  the  other,  in 
order;  the  fkimming  is  more  accurately  per- 
formed ; the  aromatic  flavour  which  is  difen- 
gaged  combines  more  intimately,  and  the  foup 
is  of  an  excellent  flavour.  Thefe  are  the  foups 
of  the  good  women  who  perform  better  with  a 
fmall  quantity  of  meat,  than  profefled  cooks 
with  their  ufual  prodigality  ; and  in  this  cafe 
we  may  fay  that  the  form  is  of  more  value  than 
the  fubflance. 

The  heat  mud  not  be  applied  too  long  ; for 

the  great  evaporation,  by  concentrating  the 

principle  of  fmell  and  tafte,  at  the  fame  time 

with  the  fait,  renders  them  acrid  and  bitter. 

\ 

• — — 

C H A P.  Vill. 

Concerning  Urine . 

URINE  is  an  excrementitious  humour  ol 
the  body  : and  it  is  one  of  the  fluids  ot 
• which  it  is  of  the  greatefl:  importance  to  poiTeis 

an  accurate  knowledge;  becaufe  the  practical 

phyfician 
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phyfician  may  derive  the  greateft  advantage 
from  information  of  this  mature.  It  is  known 
to  what  a degree  of  extravagance  the  marvel- 
lous pretenfions  of  this  kind  have  been  carried. 
The  delirium  has  proceeded  to  fuch  a height, 
as  even  to  pretend  to  ascertain  from  the  urine, 
not  only  the  nature  of  the  diforder,  and  the 
character  of  the  patient,  but  likewife  the  fex 
and  condition. 

The  true  phyfician  has  never  given  into  this 
cxcefs:  but  he  has  always  derived  afliftance,  in 
his  practice,  from  the  characters  exhibited  by 
the  urine  ; and  this  is  the  humour  from  which 
he  may  draw  the  mod:  fatisfactory  indications» 
It  carries  out,  as  we  may  fay,  the  internal  cha- 
racter ; and  a phyfician  who  knows  how  to  form 
a judgment  upon  its  properties,  may  deduce 
the  moft  inftructive  confequences  from  it, 
Monro,  in  his  Treatife  of  Comparative  Ana- 
tomy, has  defcribed  the  organs  which,  in 
birds,  fupply  the  place  of  the  kidneys  : they  are 
placed  near  the  vertebral  column;  and  commu- 
nicate, by  two  ducts,  to  the  vicinity  of  the 
anus.  He  affirms  that  the  urine  of  birds  is 
that  whitilh  fubftance  which  almoft  always  ac- 
companies the  excrements. 

Chemical  analyfis  ought  to  enlighten  the 
phyfician  in  his  refearches  concerning  the  urine. 

The 
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The  nature  of  the  principles  it  carries  off  îri 
certain  circumflances,  affords  vaft  information 
refpedting  the  predominant  principle  in  the 
fluids  of  the  human  body.  Its  various  flates 
fliew  the  difpofition  of  the  conftitution.  Per- 
fons  of  a very  irritable  habit  have  the  urine  of 
a lighter  colour  than  others  ; gouty  perfons 
evacuate  turbid  urine;  and  it  has  been  obferved 
that,  when  the  bones  become  foft,  the  urine 
carries  off  the  phofphate  of  lime,  which  con. 
ftitutes  their  bafis  ; inftances  of  which  were 
obferved  in  the  perfons  of  Mrs.  Supiot,  the 
widow  Melin,  &c.  The  various  flates  of  any 
diforder  are  always  pointed  out  by  the  flate  of 
the  urine;  and  the  truly  practical  phyfician  will 
there  obferve  flgns  of  crudity  and  concoction 
which  will  direct  his  proceedings. 

Urine  is  likewife  an  humour  interefting  to 

be  known  on  account  of  the  various  ufes  to 

which  it  is  applied  in  the  arts.  It  was  fiom 

this  fubftance  alone  that  phofphorus  was,  for 

a long  time,  extracted;  it  is  to  this  fluid  that 

we  owe  the  development  of  the  blue  colour  of 

turnfole,  and  the  violet  of  archil;  it  may  be 

fuccefsfully  employed  in  forming  artificial 

nitre-beds  ; it  powerfully  contributes  to  the 

formation  of  fal  ammoniac;  it  may  be  ufed  to 

prepare  the  alkali  in  the  manufacture  of  Pruf- 

fian 
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fian  blue  ; and,  in  a word,  it  may  be  applied 
in  all  the  operations  wherein  the  concurrence 
of  an  animal  humour  is  required. 

Urine,  in  its  natural  (late,  is  tranfparent,  of 
a citron  yellow  colour,  a peculiar  fmell,  and  a 
faline  tafte. 

It  is  more  or  lefs  abundant,  according  to  the 
feafons,  and  the  Hate  of  the  individual.  It  is 
fufficient  to  obferve,  on  this  fubjedt,  that  trans- 
piration, and  more  particularly  perfpiration  or 
fweat.  Supply  the  place  of  the  Secretion  of 
urine;  and  that  consequently,  when  the  tranf- 
piration  is  great,  the  urine  is  not  abundant. 

Phyficians  diflinguilh  two  kinds  of  urine. 
The  one  is  emitted  one  or  two  hours  after 
drinking  ; this  is  aqueous,  contains  Scarcely  any 
Salts,  and  has  neither  colour  nor  Smell:  it  is 
this  which  is  evacuated  So  plentifully  during 
a courfe  of  mineral  waters.  The  other  is  not 
evacuated  until  after  the  functions  of  Sangui- 
fication are  finiihed;  and  may  be  called  Fæces 
Sanguinis.  This  has  all  the  characters  we  have 
enumerated  and  afligned  to  urine.  It  is  car- 
ried by  the  arteries  into  the  kidneys,  where  it 
is  Separated,  and  poured  into  the  receptacles  of 
thefe  organs,  whence  it  pafies,  by  the  ureters, 
into  the  bladder;  where  it  remains  a -longer 
or  fhorter  time  according  to  the  habitude  of 
Vol.  III.  Z the 
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the  perfon,  the  nature  of  the  urine,  the  irrita- 
bility or  magnitude  of  the  bladder  itfelf. 

The  urine  has  been  long  confidered  as  an 
alkaline  fluid  ; but  in  our  time  it  has  been 
proved  to  contain  an  excefs  of  acid.  It  ap- 
pears from  the  experiments  of  M.  Berthollet — 
i.  That  this  acid  is  of  the  nature  of  the  phof- 
phoric  acid.  2.  That  the  urine  of  goutyperfons 
contains  lefs  of  this  acid  ; whence  he  conjec- 
tures, with  reafon,  that  this  acid  retained  in  the 
blood,  and  conveyed  into  the  articulations, 
produces  an  irritation,  and  confequently  a flux 
of  humours,  which  caufe  pain,  and  fwelling. 

The  analyfis  of  urine  by  diftillation  has  been 
accurately  made  by  various  chemifts,  but  more 
efpecially  by  Rouelle  the  younger.  Much 
phlegm  is  obtained,  which  putrefies  with  the 
greateif  facility,  and  affords  ammoniac  by  its 
putrefaction,  though  it  does  not  itfelf  contain 
that  fubftance.  At  the  fame  time  a fubfiance 
is  precipitated  of  an  earthy  appearance,  but 
which  in  reality  is  a true  phofphate  of  urine. 
it  is  this  fame  fait  which  forms  the  fediment 
of  urine,  which  is  obferved  by  expofing  it  to 
cold  during  the  winter,  even  though  the  urine 
be  of  a perfon  in  perfeft  health.  When  urine 
has,  by  a fufficient  evaporation,  acquired  the 

confidence  of  fyrup,  it  need  only  be  expofed, 

in 
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in  a cool  place,  to  obtain  cryftals,  in  which 
analyfis  has  proved  the  exigence  of  the  phof- 
phates  of  foda  and  of  ammoniac.  This  preci- 
pitate of  cryftals  has  been  diftinguilhed  by  the 
name  of  fufible  fait,  native  fait,  microcofmic 
fait.  Urine  may  be  dep/ived  ot  all  faline  mat- 
ter by  repeated  folutions,  filtrations,  and  eva- 
porations; the  matter  which  adheres  to  thefe 
cryftals,  and  of  which  they  may  be  cleared  by 
thefe  operations,  is  foluble,  partly  in  alcohol, 
and  partly  in  water.  Thefaponaceous  fubftance, 
or  that  which  is  foluble  in  alcohol,  is  capable  of 
cryftallization,  dries  difficultly,  and  affords  by 
diftillation  a fmâll  quantity  of  oil,  of  carbonate 
of  ammoniac,  of  muriate  of  ammoniac,  and  the 
reftdue  converts  fyrup  of  violets  to  a green. 
The  extractive  principle  is  eafily  dried,  and 
exhibits  the  fame  phenomena  in  diftillation  as 
animal  fubftances.  See  Rouelle. 

The  phenomena  exhibited  by  the  fpontane- 
ous  decompofition  of  urine  are  very  interefting 
to  be  known;  on  which  fubjeCt  an  excellent 
memoir  of  Mr.  Halle,  in  the  volume  of  the 
Society  of  Medicine  for  1779,  may  be  con- 
fulted.  Urine  left  to  itfelf  foon  lofes  its  fmell, 

which  is  fucceeded  by  a fmell  of  ammoniac, 

« 

which  is  likewife  dilffpated  in  its  turn.  The 

colour  becomes  brownifh,  and  the  fmell  fetid 
• * 
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and  naufeous.  We  are  indebted  to  Mr.  Rouelle 
for  a valuable  obfervation — that  crude  urine, 
urina  potuSy  prefents  very  different  phenome- 
na; and  that  it  becomes  covered  with  mouldi- 
nefs,  like  the  expreffed  juices  of  vegetables. 
.Putrefied  urine  has  much  lefs  acid  in  the  dif- 
engaged  date  than  when  it  is  frefh. 

The  fixed  alkalis  and  lime  difengage  much 
ammoniac  from  urine,  by  decomposing  the 
phofphate  of  ammoniac. 

The  acids  deftroy  the  fmell  of  urine  by  com- 
bining with  the  ammoniac,  which  is  the  prin- 
cipal vehicle  of  that  fmell. 

We  may  therefore  confider  urine,  in  its  na- 
tural date,  as  water  holding  in  folution  matters 
purely  extra&ive,  and  phofphoric  or  muriatic 
faits.  Thefe  phofphoric  faits  have  lime,  am- 
moniac, or  foda,  for  their  bafis  ; we  Shall  take 
a flight  view  of  each  in  particular. 

That  which  is  called  fufible  fait,  is  nothing 
but  a mixture  of  all  the  faits  contained  in  urine, 
clogged  with  the  extractive  principle.  All  the 
ancient  chemifts  advifed  evaporation,  and  re- 
peated filtration,  to  clear  them  from  this  ani- 
mal extra#  ; but  Melfrs.  Rouelle  and  the  Duke 
de  Chaulnes  have  obferved,  that  great  part  of 
the  fait  is  difengaged  and  difiipated  by  thefe 

operations  to  fuch  a degree,  that  three-fourths 

are 
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are  loft.  To  avoid  mod  of  this  lofs,  the  Duke 
de  Chaulnes  advifes  folution,  filtration,  and 
cooling  in  well-clofed  velfels.  Two  ftrata  of 
fait  are  then  obtained  ; the  upper  of  which 
appears  to  have  the  form  of  fquare  tables, 
wherein  Rouelle  obferved  tetrahedral  prifms 
flattened  with  dihedral  fummits.  This  is  the 
phofphate  of  foda:  and  beneath  this  lies  ano- 
ther fait  cryftallized  in  regular  tetrahedral 
prifms,  and  is  the  phorphate  of  ammoniac. 

1.  The  phofphate  of  ammoniac  ufually  exhi- 
bits the  form  of  a very  compreffed  tetrahedral 
rhomboidal  prifm  : but  this  form  varies  much; 
and  the  mixtures  of  the  phofphate  or  muriate  of 
foda  caufe  an  infinity  of  modifications  in  it. 

The  tafte  of  this  fait  is  cool,  afterwards  uri- 
nous, bitter,  and  pungent. 

This  fait  fwells  up  upon  the  coals,  emits  a 
flrong  fmell  of  ammoniac,  and  melts  by  the 
blow-pipe  into  a very  fixed  and  very  fufible 
glafs. 

It  is  foluble  in  water.  Five  parts  of  cold 
water,  at  ten  degrees  of  Reaumur,  dilfolved 
only  one  of  this  fait;  but  at  the  temperature 
of  fixty  degrees  this  fait  is  decompofed,  and  a 
portion  of  its  acid  is  volatilized. 

It  ferves  as  a flux  to  all  the  earths;  but  in 
this  cafe  its  alkali  is  difengaged,  and  the  phof- 

phoric 
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phoric  acid  unites  with  the  earth,  as  I find  by 
experiment.  Bergman  propofcd  it  as  a flux. 
The  fixed  alkalis  and  lime-water  difengage  the 
ammoniac. 

When  this  fait  is  heated  with  charcoal,  it 
affords  phofphorus. 

2m  The  phofphate  of  foda  was  made  known 
in  1740  by  Haupt,  under  the  name  of  fal  admi- 
rabileperlatum.  Hellot  before  him,  and  Pott 
feventeen  years  after  him,  took  it  for  felenite. 
Margraaf  gave  an  accurate  defcription  of  it  in 
his  Memoirs,  in  1745  ; and  Rouelle  the  young- 
er defcribed  it  at  full  length  in  1776,  under 

the  name  of  fufible  fait  with  bafe  of  natrum. 

% 

All  agree  that  it  differs  from  the  preceding  in 
not  affording  phofphorus  with  charcoal. 

According  to  Rouelle,  its  cry  dais  are  flat- 
tened irregular  tetrahedral  prifrns,  with  dihe- 
dral fummits.  The  four  Tides  of  the  prifm  are 
two  irregular  alternate  pentagons,  and  two  long 
rhombi  truncated  dope  wife. 

When  expofed  to  heat  it  fufes,  and  affords  a 
glafs  which  becomes  opake  by  cooling. 

It  is  foluble  in  diflilied  water,  and  the  folu- 
tion  turns  fyrup  of  violets  green. 

It  does  not  afford  phofphorus  with  charcoal. 
Lime  difengages  the  foda.  It  may  even  be 
obtained  in  a cauflic  date,  if  the  precipitation 
be  effected  by  lime-water. 

The 


Phofphate  of  Soda.  343 

The  mineral  acids,  or  even  difHlled  vinegar, 
decompofe  it  by  feizing  its  alkali»  Mr.  Proufi, 
to  whom  we  are  indebted  for  all  the  accurate 
information  we  poffefs  concerning  thefe  fub- 
fiances,  was  of  opinion,  that  the  bafe  to  which 
the  foda  adhered  w^as  not  the  phofphoric  acid, 
but  a very  lingular  fait,  whofe  properties  great- 
ly refembled  thofe  of  the  acid  of  borax.  He 
found  this  fait  in  the  mother  water,  after  hav- 
ing decompofed  the  phofphate  of  foda  by  the 
acetous  acid,  and  obtained  the  acetite  of  foda 
by  cryftallization.  He  obtained  this  fame  fait 
by  diffolving  and  evaporating  therelidue  of  the 
diftillation  of  phofphorus.  One  ounce  of  phof- 
phoric glafs  contains  live  or  fix  drams.  This 
' fait  was  characterized  by  the  following  pro- 
perties : 

1.  It  cryltallizes  in  parallelograms. 

2.  Its  tafte  is  alkaline,  and  it  turns  fvrup  of 
violets  green. 

3.  It  fwells  up  in  the  lire,  reddens  and  melts. 

4.  It  efilorefees  in  the  air.  This  may  not  take 
place  wThen  the  phofphoric  acid  has  not  been 
fufficiently  decompofed  by  the  diftillation  to 
leave  the  alkali  difengaged,  as  I have  obferved. 

5.  Boiling  water  dilfolves  fix  gros  per  ounce. - 

6.  It  afiifts  the  vitrification  of  earths,  and 

” 1 

forms  a perfect  glafs  with  filex. 

7.  It 


t 
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7.  It  decompofes  nitre  and  marine  fait,  and 
feparates  their  acids. 

8.  It  is  infoluble  in  alcohol. 

Mr.  Klaproth  has  publiflied  in  Crell’s  Jour- 
nal an  analyfis  of  the  fufible  fait,  in  which  he 
has  iliewn  that  the  pearly  fait,  or  fait  of  Proud, 
is  merely  the  phofphate  of  foda.  To  prove 
this,  nothing  more  need  to  be  done  than  to  dif- 
folve  this  fait  in  water,  and  to  add  a folution  of 
nitrate  of  lime.  The  nitric  acid  feizes  the  foda, 
and  the  phofphoric  acid  is  precipitated  with 
the  lime.  The  phofphoric  acid  may  after- 
wards be  feparated  by  means  of  the  fulphuric 
acid. 

If  the  phofphoric  acid  obtained  by  the  How 
combudion  of  phofphorus  be  faturated  with 
foda  flightly  in  excefs,  the  fufible  fait  is  formed  ; 
if  this  excefs  be  taken  up  by  vinegar,  or  if 
more  phofphoric  acid  be  added,  the  fubdance 
defcribed  by  Proud  is  formed. 

The  phofphate  of  foda  is  not  decompofable 
by  charcoal  ; and  it  is  at  prefent  clearly  feen 
why  thefufible  faltadbrds  but  little  phofphorus  ; 
and  whyKunckel,  Margraaf,  and  others  recom- 
mended a mixture  of  the  muriate  of  lead  : for 
by  this  means  the  phofphate  of  lead  was  formed, 
which  permits  the  decompofition  of  the  phof- 
phoric acid,  and  affords  phofphorus. 


Con- 
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Concering  the  Calculus  of  the  Bladder, 

Paracelfus  made  fome  refearches  concerning 
the  calculus  of  the  bladder,  which  he  calls  due. 
lech.  He  confiders  it  as  a fubftance  inter- 
mediate between  tartar  and  ftone,  and  thinks 

* 

that  its  formation  is  owing  to  the  modification 
of  an  animal  refin  : he  fuppofes  it  to  be  abfo- 
lutely  fimilar  to  the  matter  of  the  gout. 

Vanhelmont  does  not  admit  of  this  analogy; 
and  confiders  the  calculus  as  an  animal  coagu- 
lum  produced  bythe  faits  of  urine,  and  a vola- 
tile earthy  fpirit.  Boyle  found  this  calculus 
to  be  compofed  of  oil  and  volatile  fait.  Boer- 
haave  fuppofed  it  to  confift  of  a fubtle  earth, 
intimately  united  with  alkaline  volatile  faits. 
Hales  has  obferved  that  a calculus  of  the  weight 
of  two  hundred  and  thirty  grains  afforded  fix 
hundred  and  forty-five  times  its  volume  of  air, 

and  that  there  remained  only  a calx  of  the 

: ~ / 

weight  of  forty-nine  grains. 

Independent  of  this  chemical  information, 
fome  phyficians,  fuch  as  Alfton,  De  Haen, 
Vogel,  Meckel,  &c.  had  obferved  the  folvent 
power  of  foap,  lime-water,  and  alkalis. 

But  w7e  pofTeffed  no  accurate  ideas  on  this 
fubjed  until  it  was  ferioufly  taken  up  by  Scheele 

and 
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and  Bergman.  The  bezoar  of  the  bladder 
is  formed  for  the  mod  part  of  a peculiar  con- 
crete acid,  which  M.  Dc  Morveau  calls  the 
Lithiafic  Acid.  (The Encyclopédie  Méthodique 
may  be  confulted,  from  which  the  prefent  arti- 
cle is  an  extrad:.) 

The  calculus  is  partly  foluble  in  boiling 

water.  The  lixivium  reddens  the  tincture  of 

\ 

turnfole;  and  by  cooling  depofits  mod  of  what 
it  had  dilfolved.  The  cryftals  thus  feparated 
are  the  concrete  lithiafic  acid. 

Scheele  has  likewife  obferved — i.  That  the 
fulphuric  acid  does  not  diuolve  the  calculus 
unlefs  allided  by  heat,  and  that  it  is  then  con- 
verted into  the  date  of  fulphureous  acid. 
2.  That  the  muriatic  acid  has  no  adion  upon 
it.  3.  That  the  nitric  acid  didolves  it  with 
effervefcence,  and  difengages  nitrous  gas  and 
carbonic  acid.  This  folution  is  red;  it  contains 
a difengaged  acid,  and  tinges  the  ddn  of  a red 
colour.  This  folution  is  not  precipitated  by 
the  muriate  of  barytes,  nor  rendered  turbid  by 
the  oxalic  acid.  4.  That  the  calculus  was  not 
attacked  by  the  carbonate  of  potafh;  but  that 
the  caudic  alkali  difiolved  it,  as  well  as  the  vo- 
latile alkali.  5.  That  one  thoufand  grains  of 
lime-water  difiolved  5,37  by  mere  digedion, 
and  that  it  was  again  precipitated  by  acids. 

6.  That 
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6.  That  all  urine,  even  that  of  infants,  held  a 
fmall  quantity  of  the  matter  of  calculus  in  folu- 
tion  ; which  may  perhaps  be  the  caufe  that,  when 
this  matter  finds  a nucleus  in  the  bladder,  it 
more  eafily  incrufts  it.  I have  feen  a calculus 
with  a large  plum  ftone  in  its  centre.  7.  That 
the  brick-coloured  depofition  from  the  urine 
in  fevers,  is  of  the  nature  of  the  calculi. 

Thefe  experiments  exhibit  feveral  important 
confequences  with  regard  to  the  compofition 
of  the  calculus,  and  the  properties  of  the  lithic 
acid. 

The  calculus  contains  a fmall  quantity  of 
ammoniac.  The  coaly  refidue  of  the  combuf- 
tion  indicates  an  animal  fubftance  of  the  nature 
of  jelly.  The  celebrated  Scheele  did  not  find  it 
to  contain  a particle  of  calcareous  earth;  but 
Bergman  precipitated  a true  fulphate  of  lime* 

by  pouring  the  fulphuric  acid  into  the  nitrous 

% 

foiution  of  the  calculus,.  He  admits  that  the 
lime  is  very  fmall  in  quantity,  as  it  rarely  ex- 
ceeds the  two-hundredth  part  of  the  entire 
weight.  The  fame  chemift  has  dete&ed  a 
white  fpongy  fubftance,  not  foluble  in  water, 
nor  attacked  by  fpirit  of  wine,  or  acids,  or  alka- 
lis ; which  at  laft  affords  a coal  of  difficult  inci- 
neration, and  which  the  nitric  acid  does  not  dif- 
folve,  even  in  the  date  of  afhes  ; but  this  mat- 


ter 
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ter  exifts  in  fo  fmall  a quantity,  that  he  could 
not  procure  enough  to  examine  it.  The  calcu- 
lus is  not  therefore  analogous  to  bones  in  its 
nature;  neither  is  it  a phofphate  of  lime,  as  has 
been  pretende  d Thefe  are  the  refaits  of  the 
chemifts  of  the  north  ; but  I muff  obferve  that, 
after  having  decompofed  many  calculi  by  the 
cauftic  alkali,  I have  precipitated  lime,  and 
formed  phofphates  of  potafh. 

Some  phyficians,  fuch  as  Sydenham,  Cheyne, 
Murray,  &c.  have  thought  that  the  arthritic 
concretions  were  of  the  fame  nature  as  the  cal- 
culus. The  ufe  which  Boerhaave  made  of  al- 
kalis in  the  gout  ; the  virtues  admitted  by 
Fred.  Hoffmann  in  the  thermal  waters  of  Carlf- 
bad,  which  contain  foda,  with  an  excefs  of  car- 
bonic acid  ; the  authority  of  Springsfeld,  who 
afferts  that  the  calculus  is  very  fpeedily  dif- 
folved  in  thefe  waters,  even  tn  the  urine  of 
thofe  who  drink  them;  the  fuccefs  of  lime- 
water,  ufed  by  Alffon  in  the  gout — all  con- 
fpire  to  give  fome  credit  to  the  opinion  of  thefe 
early  phyficians.  But  the  following  experi- 
ments do  not  agree  with  this  notion. 

Vanfwieten  affirms  that  the  arthritic  con- 
cretion never  acquires  the  hardnefs  of  the  cal- 
culus. Pinelli  (Philof.  Tranf.)  diftillcd  in  a 
retort  three  ounces  of  the  arthritic  matter  col- 
lected 
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ledted  from  the  articulations  of  feveral  gouty 
perfons;  and  he  obtained  ammoniac,  with  fome 
drops  of  oil,  the  refidue  weighing  two  gros. 
Thisrefidue,  which  was  foluble  in  the  muriatic, 
fulphuric,  and  acetous  acids,  was  not  attacked 
by  volatile  alkali.  An  observation  of  Mr. 
Roering  was  publifhed  in  the  Memoirs  of  the 
Academy  of  Stockholm  for  1783,  which  afcet- 
tains  that  the  concretions  expectorated  by  an 
old  man  fubjedt  to  the  gout,  were  found  to  be 
of  the  nature  of  bone,  or  phofphate  of  lime. 
But  one  of  the  neweft  and  moft  important  fadts 
is  that  of  Watfon,  in  the  Medical  Communica- 
tions of  London,  vol.  i.  1784.  He  concludes, 
from  the  examination  of  the  arthritic  concre- 
tions of  a gouty  body,  that  this  fubltance  is  very 
different  from  the  matter  of  the  calculus,  Since 
it  is  foluble  in  the  Synovia,  and  eafily  mixes  with 
oil  and  water,  which  the  calculus  does  not. 

It  follows  from  our  observations  on  the  lithic 
acid,  that  this  acid  is  concrete,  and  fparingly 
foluble  in  water  ; that  it  is  decomposed,  and 
partly  Sublimed  by  distillation . This  acid  de- 
composes the  nitric  acid,  unites  with  earths,  al- 
kalis, and  metallic  oxides.  It  yields  its  bafes 
to  the  weakeft  vegetable  acids,  not  excepting 
the  carbonic. 


CHAP. 
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CHAP.  IX. 

t 

Concerning  Phofphorus  * 

TJHOSPHORUS  is  one  of  the  moft  aftonifh- 
ing  products  of  chemiftry.  It  is  pretended 
that  traces  of  the  knowledge  of  this  fubftance 
cxift  in  the  writings  of  the  earlieft  chemifts  : but 
the  moft  pofitive  information  we  poflefs  on  this 
fubjedt  is  found  in  the  hiftory  given  by  Leibnitz, 
in  the  Melanges  de  Berlin  for  1710.  He  gives 
the  difcovery  to  Brandt,  a chemiftof  Hamburg, 
who  duringacourfe  of  experiments  upon  urine, 
with  a view  of  extracting  a fluid  proper  to  con- 
vert filver  into  gold,  difcovered  phofphorus  in 
the  year  1667.  He  communicated  his  dif- 
covery to  Kraft,  who  fnewed  it  to  Leibnitz; 
and  being  afterwards  in  England,  he  commu- 
nicated it  to  Boyle  *.  Leibnitz  caufed  the  firft 

inventor 

( « 

* As  Boyle  communicated  the  procefs  for  making  phof- 
phorus to  the  Royal  Society  as  a difcovery  of  his  own,  and 
it  is  entered  as  fuch  in  the  Philofophical  Tranfaftions,  I 
cannot  avoid  animadverting  on  this  impeachment  of  his  in- 
tegrity, which  is  copied  from  one  chemical  book  into  another. 
It  is  grounded  on  no  better  foundation  than  the  aflertion  ot 

v Kraft, 
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inventor  to  be  introduced  to  the  Duke  of  Ha- 
nover, before  whom  he  performed  the  whole 
operation  ; and  a fpecimen  of  the  phofphorus 
was  fent  to  Huygens,  who  fhewed  it  to  the 
Academy  of  Sciences  at  Paris. 

It  is  faid  that  Kunckel  had  affociated  him- 
felf  with  Kraft  to  purchafe  the  procefs  from 
Brandt.  But  Kunckel  having  been  deceived  by 
Kraft,  who  kept  the  fecret  to  himfelf,  knowing 
that  urine  was  made  ufe  of,  fet  to  work,  and  dif- 
covered  a procefs  for  making  the  fubftance; 
and  it  is  this  which  led  chemifts  to  call  it  by 
the  name  of  KunckePs  Phofphorus. 

Though  the  procefs  was  rendered  public, 

Kraft,  a dealer  Jn  fecrets,  who,  after  having  deceived  his 
friend  Kunckel,  affociated  with  him  for  the  purchafe  of 
this  fecret.  I might  infift,  in  defence  of  the  candour  and 
otherwife  unimpeached  integrity  of  Boyle,  that  his  affer- 
tiôn  ought  infinitely  to  outweigh  that  of  the  other.  Not 
to  infift,  however,  upon  this,  it  may  be  noticed  that  this 
new  and  famous  produd  was  known  to  have  been  ex- 
traded  from  urine  j that  Kunckel  is  univerfally  admitted 
as  the  difcoverer,  from  his  having  formed  it  upon  no  fuller 
information  than  this  ; that  Boyle  might  with  equal  proba- 
bility be  admitted  to  have  difeovered  it  in  the  fame  manner, 
and  upon  information  equally  (light  ; and  that  the  probability 
of  this  is  rendered  incomparably  greater,  by  the  confideration, 
that  none  of  thefe  chemifts  made  any  complicated  experi- 
ments, but  merely  applied  the  force  of  fire  to  urine  until  this 
produd  at  laft  came  over.  T. 


Kunckel, 


35 2 Procejfes  for  making  Pbofphorus. 

Kunckel.and  a German  called  Godefred  Hat- 
with*,  were  the  only  perfons  who  prepared  phof- 
■phorus  for  a long  time.  It  was  not  till  the  year 
173*7 > that  11  was  mac^e  in  r^e  laboratory  of  the 
Royal  Garden  at  Paris.  A foreigner  executed 
this  operation  in  theprefenceof  Meflrs.  Hellot, 
Du  Fay,  Geoffroi,  and  Du  Hamel.  An  account 
of  the  operation  may  be  feen  in  the  volume  of 
the  Academy  for  1737*  Hell'ot  has  collected 
all  the  effential  circumdances.  Margraaf,  in 
the  year  174 3,  publifhed  a new  and  more  eafy 
method,  which  has  been  followed  until  Scheele 
and  Gahn  taught  us  to  obtain  it  from  bones. 

The  procefs  of  Margraaf  confifts  in  mixing 
the  muriate  of  lead,  which  remains  after  the 
diftillation  of  four  pounds  of  minium  and  two 
offal  ammoniac,  with  ten  pounds  of  the  extra  A 
of  urine  of  the  confidence  of  honey.  Haifa 
pound  of  charcoal  in  powder  is  added;  the 
mixture  is  dried  in  an  iron  pot  until  it  is  re- 
duced to  a black  powder.  1 his  powder  is  to 
be  put  into  a retort  ; and  the  volatile  alkali,  the 
fetid  oil,  and  the  fal  ammoniac,  diddled  off. 
The  reddue  contains  the  phofphorus.  It  is  af- 

fayed  by  throwing  a fmall  quantity  on  hot  coals  . 

if  it  emits  a fmell  of  garlic,  and  a phofphoric 

* Spelled  Hanckwitz  by  mo  ft  authors.  He  wasinflru&ed 
by  Boyle»  T. 
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flame,  it  is  to  be  put  into  a good  earthen  retort, 
and  diddled.  Much  more  phofphorus  is  of)» 
tained  by  this  than  by  the  old  procefs  ; and  this 
depends  on  the  addition  of  the  muriate  of  lead 
by  Margraaf,  which  decompofes  the  phofphate 
of  foda,  forming  a phofphate  of  lead,  which  af- 
fords phofphorus  ; whereas  the  phofphate  of 
foda  is  not  decompofable  by  charcoal.  The 
famous  chemid  of  Berlin  has  like- wife  proved 
that  it  was  the  fufibie  fait  of  urine  which  af- 
fords the  phofphorus. 

Mr.  Gahn  publifhed,  in  the  year  1*769,  that 
the  earth  of  calcined  bones  confided  of  lime 
united  with  the  acid  of  urine  ; but  Scheele  was 
the  firft  to  prove  that  by  decompofing  this  fait 
of  bones  by  the  nitric  and  fulphuric  acids, 
evaporating  the  refldue  in  which  thephofpho- 
ric  acid  exifls  in  adifengaged  date, and  diddling 
the  extract  with  powder  of  charcoal,  phofphorus 
is  obtained.  Thefe  circumdances,  related  by 
Bergmann  himfelf  in  his  notes  to  the  Chemidry 
of  Scheffer,  attribute  to  Scheele  the  difeovery 
of  extrading  phofphorus  from  bones.  It  was 
not  until  the  year  1775  that  the  procefs  was  pub- 
liflied  in  the  GazetteSalutaire  de  Bouillon.  Ad- 
ditions and  improvements  have  been  fucceflive- 
ly  made  in  this  procefs,  of  which  accounts  may 
be  feen  in  the  Didionnaire  Encyclopédique. 
Vol.  Ill,  A a The 
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Theprocefs  which  has  moft  conftantly  fuc- 
ceeded  with  me,  is  the  following: 

The  hardeft  bones  are  felected  and  burned. 
By  this  combuftion  the  external  part  becomes 
white,  while  the  internal  part  is  blackifh. 

Thefe  burned  bones  muft  then  be  pulverized, 
and  put  into  a turine,  or  in  a round  hooped 
wooden  velfel.  Half  their  weight  of  oil  of  vi- 
triol is  then  to  be  poured  on,  and  conftantly 
ftirred.  During  the  agitation  a conftderable 
heat  is  excited.  The  mixture  muft  be  left  in 
digeftion  for  two  or  three  days  ; after  which, 
water  muft  be  gradually  added,  and  ftirred.  I 
digeft  this  laft  mixture  upon  the  fire,  in  order 
to  increafe  the  folvent  power  of  the  water. 

The  wafer  of  the  lixivium  is  then  to  be  eva- 
porated in  veflels  of  ftone  ware,  filver,  or  cop- 
per. Mr.  Pelletier  recommends  this  laft  metal  ; 
becaufe,  according  to  him,  the  phofphoric  acid 
does  not  attack  copper.  The  evaporation  muft 
be  carried  to  drynefs  ; more  boiling  water  muft 
be  poured  on  the  refidue  ; and  this  wafhing 
muft  be  continued  until  the  matter  be  exhauft- 
ed,  which  may  be  known  by  the  water  being  no 
longer  tinged  yellow.  All  thefe  wraters  are  to 
be  evaporated,  and  afford  an  extradf. 

To  feparate  the  fulphate  of  lime,  the  extrade 
muft  be  diffolved  in  the  leaft  poflible  quantity 
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of  water,  then  filtered,  and  the  fait  remains  on 
the  filtre.  This  extract  may  be  mixed  with 
powder  of  charcoal,  and  diftilled  : but  I prefer 
converting  it  into  animal  glafs  ; for  which  pur- 
pofe  I put  the  extra#  into  a large  crucible,  and 
urge  the  fire.  It  fwells  up  at  fir  ft,  but  at  laft 
fettles  ; and  at  that  inftant  the  glafs  is  made. 
This  glafs  is  white,  of  a milky  colour.  Becher 
was  perfectly  acquainted  with  it  ; but  concealed 
his  procefs,  on  account  of  the  abufes  which, 
according  to  him,  might  be  made  of  it — propter 
varios  abufus.  He  tells  us,  in  proper  terms, 
homo  vit  rum  ejt , et  in  vitrum  redigi  pot  eft >fi cut  et 
omnia  animait  a . He  regrets  that  the  Scythians, 
who  drank  out  of  difgufting  fculls,  were  not  ac- 
quainted with  the  art  of  converting  them  into 
glafs.  He  fhews  that  it  would  bepoffibleto  form 
a feries  of  one’s  anceftors  in  glafs,  in  the  fame 
manner  as  we  poffefs  them  in  painting,  &c. 

I obferved  once,  to  my  great  aftonifhment, 
that  the  phofphoric  glafs  I had  juft  made, 
emitted  very  ftrong  eleftric  fpafks  : thefe  flew 
to  the  hand  at  the  diftance  of  two  inches.  I 
exhibited  this  phenomenon  to  my  audience  of 
pupils.  This  glafs  loft  the  property  in  two  or 
three  days,  though  preferved  in  a capfule  of 
common  glafs. 

It  fometimes  happens  that  this  glafs  is  deli- 
quefcent,  but  it  is  then  acid  ; and  this  circum- 

A a 2 ftance 
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ftance  arifes  from  too  large  a quantity  ol  ful- 
phuric  acid,  or  from  this  acid  not  having  been 
faturated  by  a digeffcion  of  fufficient  continu- 
ance. 

I have  likevvife  obtained  glafs  of  the  coloui 
of  turquoife,  when  I performed  the  evapora- 
tion in  copper  vefiels. 

This  glafs  may  be  deprived  of  the  bubbles  it 

ufually  contains,  by  keeping  it  for  a time  in  a 
violent  heat  ; it  is  then  tranfparent,  and  may  be 
cut  like  a diamond.  According  to  Crell,  its 
fpecific  gravity  is  to  that  of  water  as  three  to 
one,  while  that  of  diamond  is  as  three  and  a half 
to  one.  This  glafs  is  infoluble  in  water,  &c. 
A fkeleton  of  nineteen  pounds,  burned,  affords 
five  pounds  of  phofphorc  glafs. 

I pulverize  this  glafs,  mix  it  with  equal  parts 
of  powder  of  charcoal,  put  it  into  a porcelain 
retort  well  coated,  the  beak  of  which  I partly 
plunge  into  the  water  of  the  receiver,  fo  that 
nothing  can  efcape  but  air  or  phofphoric  gas. 
I adapt  a large  tube  to  the  tubulure  of  the 
receiver,  and  plunge  it  into  a veffel  filled  with 
water.  The  fire  being  raifed  by  degrees,  the 
phofphorus  comes  over  the  moment  the  mix- 
ture is  ignited.  The  phofphorus  fublimes, 
partly  in  the  form  ol  a fume  which  congeals  ; 
and  is  precipitated  upon  the  furface  of  the 

water,  partly  in  the  form  of  inflammable  gas, 

and 
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and  partly  refembling  melted  wax,  which  drops 
in  beautiful  tranfparent  tears  from  the  neck 
of  the  retort.  The  theory  of  this  operation 
is  eafily  explained.  The  phofphoric  aqid  is 
difplaced  by  the  fulphuric  acid,  as  is  (hewn 
by  the  large  quantity  of  fulphateof  lime  which 
is  obtained.  All  the  other  operations  tend  only 
to  concentrate  this  phofphoric  acid,  which  is 
fïill  combined  with  other  animal  fubftances, 
and  the  distillation  with  charcoal  decompofes 
the  phofphoric  acid  ; its  oxigene  unites  with 
the  coal,  and  affords  carbonic  acid,  while  the 
phofphorus  itfelf  becomes  difengaged. 

To  purify  the  phofphorus,  a piece  of  chamois 
leather  is  moiftened,  and  the  mafs  of  phofpho- 
rus is  put  into  it.  1 his  being  immerled  in  a 
veffel  of  boiling  water,  the  phofphorus  melts, 
and  is  paffed  through  the  fkin  like  mercury. 
The  fkin  cannot  be  ufed  more  than  once  ; the 
phofphorus,  which  might  be  paffed  a fécond 
time,  would  become  coloured.  This  procefs 
was  contrived  by  Mr.  Pelletier. 

In  order  to  form  phofphorus  into  (ticks,  a 
funnel  with  a long  neck  may  be  ufed,  the  lower 
orifice  being  clofed  with  a finall  cork,  or  piece 
of  foft  wood.  The  funnel  is  then  to  be  filled 
with  water,  and  phofphorus  put  into  it  ; and 
this  being  plunged  in  boiling  water,  the  heat  is 

com  mu  m- 
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communicated  to  that  of  the  funnel  ; and  melts 
the  phofphorus,  which  runs  into  the  neck,  and 
takes  that  form.  The  funnel  is  then  removed 
into  a veflel  of  cold  water;  and  when  the  phof- 
phorus  is  perfectly  cooled,  the  cork  is  taken 
out,  and  the  phofphorus  thrult  out  of  its  mould 
with*a  fmall  piece  of  wood. 

Phofphorus  is  kept  under  water.  After  a 
certain  time  it  lofes  its  tranfparency,  becomes 
covered  with  a white  powder,  and  the  water  is 
acidulated  *. 

In  whatever  manner  phofphorus  may  be 
made,  it  is  always  one  and  the  fame  fubfiance, 
characterized  by  the  following  properties  : — 
It  is  of  a flefh  colour,  and  evidently  tranfpa- 
rent.  It  has  the  confidence  of  wax  ; and  may 
be  cut  in  pieces  with  a knife,  or  twitted  afun- 
dçr  with  the  fingers  ; in  which  latt  cafe  the 
precaution  mutt  be  taken  of  frequently  plung- 
ing it  into  water,  to  prevent  its  taking  fire. 

When  phofphorus  is  placed  in  contact  with 

* ’This  flow  acidification  of  the  phofphorus  feems  to  be 
reverfed  by  the  fun's  light*  Sticks  of  phofphorus,  which  had 
become  covered  with  a white  powder,  were  expofed  under 
water  to  the  fun’s  light,  which  converted  them  to  an  orange 
yellow  colour  in  fuch  parts  as  were  afled  upon  by  the  direct 
light.  This  faft  appears  to  be  of  the  fame  nature  as  the  colour-» 
ing  of  the  nitrous  acid,  and  other  flmilar  phenomena.  T. 

the 
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the  air,  it  emits  a white  fume.  It  is  luminous 
in  the  dark;  and  a folid  flick  of  phofphorus 
may  be  ufed  to  write  with,  like  a crayon.  The 
marks  are  vifible  in  the  dark;  and  this  means 
has  often  been  ufed  to  create  fear  and  aftonifh- 
ment  in  the  minds  of  the  ignorant. 

When  phofphorus  is  expofed  to  twenty- four* 
degrees  of  heat,  it  takes  fire  with  decrepitation, 
burns  with  a very  bright  flame,  and  emits  a 
very  abundant  white  fume,  which  is  luminous 
in  the  dark.  The  refidue  of  the  combuftion  is  a 
red  cauflic  fubflaace,  which  attracts  the  humi- 
dity of  the  air,  and  becomes  refolved  into  a li- 
quor. This  is  the  phofphoric  acid,  which  we 

fhall  proceed  to  treat  of. 

Mr.  Wil/on  affirms  that  the  folar  rays  fet  fire 
to  phofphorus;  and  proves  that  this  flame  has 
the  colour  proper  to  the  phofphorus,  and  not 
that  of  the  ray  itfelf. — Letter  of  Mr.  Wilfon  to 
Mr.  Euler,  read  at  the  Royal  Society  of  Lon- 
don in  June  1779. 

* Twenty-four  degrees  of  Reaumur  anfwer  to  eighty-fix  of 
Fahrenheit.  The  vivid  combuftion  of  phofphorus  takes 
place  at  different  temperatures,  according  to  its  purity;  but 
the  prefent  is  very  low.  - By  taking  phofphorus  into  2 freez- 
ing atmofphere,  its  faint  flame  difappears,  and  it  feems  to  re- 
quire a temperature  of  fixty  degrees  to  revive  it.  I found  the 
vivid  combuftion  to  take  place  at  one  hundred  and  fixty 

1 
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An  advantageous  ufe  has  lately  been  made 
of  the  combuftible  property  ol  phofphorus,  to 
procure  fire  conveniently,  and  in  all  fituations, 
by  means  of  phofphoric  tapers  or  matches, 
and  the  philofophical  bottles,  the  method  ol 
making  which  we  fhail  point  out. 

I.  The  moft  fimple  procefs  for  making  the 
phofphoric  matches,  confilfs  in  taking  a glafs 
tube,  four  inches  long  and  one  line  in  diameter , 
clofed  at  one  end.  A fmall  quantity  of  phof- 
phorus  is  introduced  into  the  tube,  and  pufhed 
to  its  further  end  ; after  which  a taper  covered 
with  a fmall  quantity  of  wax  is  introduced  into 
the  fame  tube.  The  open  end  is  then  herme- 
tically fealed,  and  the  other  end  is  plunged  into 

boiling  water.  The  phofphorus  melts,  and 

« 

fixes  itfelf  upon  the  match. 

A line  is  drawn  at  one-third  of  the  length  of 
the  tube,  with  a flint,  that  it  may  be  broken  as 
Qccafion  may  require. 

The  match  is  to  be  drawn  out  quickly,  to  in- 
flame the  phofphorus. 

The  procefs  of  Mr.  Lewis  Peyla,  to  make 
the  inflammable  bougies,  confifls  in  taking  a 
glafs  tube,  five  inches  long,  and  two  lines  wide, 
one  end  of  which  is  fealed  with  the  blow-pipe. 
Small  tapers  of  wax  are  prepared  with  three 

double  threads  of  cotton  twitted  together.  The 

extre- 


Phojpboric  Bougies.  361 

extremity  of  the  match  or  taper  is  half  an  inch, 
long,  and  mu  ft  not  be  covered  with  wax. 

A piece  of  lead  is  laid  in  a faucer  filled  with 
water;  and  upon  this  the  phofphorus  is  cut, 
beneath  the  water,  into  fragments  of  the  lize 
of  a grain  of  millet.  One  of  thefe  grains  is  to 
be  dried,  and  introduced  into  the  tube  of  glafs; 
after  which  the  fortieth  part  of  a grain  of  very 
dry  fulphur  is  to  be  added,  that  is  to  fay,  half 
the  weight  of  the  phofphorus.  One  of  the 
bougies  is  then  taken,  and  its  extremity  dipped 
in  very  clear  oil  of  wax.  If  too  large  a quan- 
tity rifes,  it  muft  be  dried  with  a cloth. 

The  match  is  introduced  into  the  tube  with  a 
turning  or  twifting  motion  between  the  fingers. 

The  bottom  of  the  tube  muft  then  be 
plunged  into  boiling  water,  to  foften  the  phof- 
phorus ; obferving  to  keep  it  no  longer  than 
three  or  four  féconds  in  the  water. 

The  other  extremity  of  the  tube  is  afterwards 
fealed. 

Thefe  bougies  muft  be  kept  in  a tin  tube,  to 
avoid  the  danger  of  inflammation. 

2.  To  form  the  phofphoric  bottles,  a glafs 
bottle  is  heated,  by  fixing  it  in  a ladle  full  of 
fand,andtwo  or  three  fmall  pieces  of  phofpho- 
rus are  then  introduced  into  it.  A fmall  red- 
hot  iron  wire  is  ufed  to  ftir  the  phofphorus 

about. 
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about,  and  caufe  it  to  adhere  to  the  internal 
furface  of  the  bottle,  where  it  forms  a reddilh 
coating.  The  heated  wire  is  introduced  re- 
peatedly; and  when  all  the  phofphorus  is  thus 
diftributed  within  the  bottle,  it  is  left  open  for 

r 

a quarter  of  an  hour,  and  afterwards  corked. 
When  this  is  ufed,  a common  match  tipped 
with  fulphur  is  introduced  into  the  bottle, 
turned  round,  and  quickly  drawn  out.  The 
phofphorus  which  fticks  to  the  fulphur  takes 
fire,  and  lights  the  match. 

The  theory  of  this  phenomenon  depends  on 
the  circumftance  that  the  phofphorus  is  ftrong- 
]y  dried,  or  half  calcined,  and  needs  only  the 
contaét  of  air  to  fet  it  on  fire. 

Phofphorus  is  foluble  in  oils,  more  efpecially 
the  volatile  oils,  which  then  become  luminous. 
If  this  folution  be  kept  in  a bottle,  a phof- 
phoric  flafh,  which  emits  a fmall  quantity  of 
light,  will  be  feen  every  time  the  bottle  is 
opened.  The  oil  of  cloves  is  ufed  in  this  ope- 
ration. The  combination  of  phofphorus  and  on 
appears  to  exift  naturally  in  the  glow-worm, 
lampyris  fplendidula  Linnaei.  Forfter  ot  Got- 
tingen obferves,  that  the  fhining  matter  of  the 
glow-w;orm  is  liquid.  If  the  glow-worm  be 
crufhed  between  the  fingers,  the  phoipho- 
refcence  remains  on  the  finger.  Henckel  re- 
ports, in  the  eighth  dilfertation  of  his  Pyrito- 

logia. 
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logia,  that  onc^of  his  friends,  of  a fanguine 
temperament,  after  having  danced  much,  per- 
fpired  to  fuch  a degree  that  he  thought  his  life 
in  danger.  While  he  undreffed,  traces  of  phof- 
phoric  flame  were  feen  on  his  fhirt,  which  left 
yellow  red  fpots  behind  them,  refembling  the 
refldue  of  burned  phofphorus:  this  light  was 
long  viflble, 

A phofphoric  gas  may  be  extracted  from 

/ 

phofphorus,which  takes  fire  by  the  mere  contact 
of  the  air.  Mr.  Gengembre  has  fhewn  the  me- 
thod of  extrading  it,  by  digefting  alkalis  upon 
it  (Memoir  read  to  the  Academy  at  Paris  the 
3d  of  May,  1783),  and  at  the  fame  time  I 
fhewed  that  it  might  be  extracted  by  means  of 
acids,  which  are  decompofed  upon  phofphorus. 
I have  likewife  taken  notice,  in  my  Memoir 
upon  the  decompofltion  of  the  nitric  acid  by 
phofphorus,  that  when  the  acid  is  digefted 
upon  it,  a gas  efcapes,  which  takes  fire  in  the 
receiver,  and  has  feveral  times  afforded  me  the 
appearance  of  flafhes  of  lightning  ftriking 
through  the  cavity  of  the  vefTels.  But  this 
phenomenon  difappeared  as  foon  as  the  vital 
air  was  abforbed. 

It  is  to  the  difengagement  of  a gas  of  this 
nature  that  we  may  attribute  the  ignes  fatui 
\vhich  play  about  burying-grounds,  and  gene- 
rally in  all  places  where  animals  are  buried  and 

putrefy. 
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putrefy.  It  is  to  a fimilar  gas  that  we  may  refer 
the  inflammable  air  which  conftantly  burns  in 
certain  places,  and  upon  the  furface  of  certain 
cold  fprings. 

Phofphorus  is  found  in  the  three  kingdoms. 
Mr.  Gahn  found  the  phofphoric  acid  in  lead. 
Siderite  is  a phofphorus  of  iron.  The  feeds  of 
rpcket,  of  muftard,  of  garden  crefles,  and  of 
•wheat,  treated  by  Margraaf,  afforded  him  a fine 
phofphorus.  Mr.  Meyer  of  Stetin  has  announ- 
ced, in  the  Chemical  Annals  of  Crell  for  the 
year  1784,  that  the  green  refinous  part  of  the 
leaves  of  plants  contains  the  phofphoric  acid. 

Mr.  Pilatre  du  Rozier  renewed  the  opinion  of 

» 

Rouelle  in  1780  (Journal  de  Phyfiquefor  No- 
vember), who  confidered  the  phofphoric  acid 
as  analogous  to  that  of  mucilaginous  bodies  ; 
and  he  affirms  that  the  diftillation  of  pyropho- 
rus  affords  five  or  fix  grains  of  phofphorus  in 
the  ounce.  The  phofphoric  acid  exifts  in 
urine,  bones,  horns,  &c.  Mr.  Maret,  by  treat- 
ing twelve  ounces  of  beef  by  combufiion,  ob- 
tained three  gros  of  tranfparent  phofphoric 
glafs.  Mr.  Crell  obtained  it  from  beef  fuet 
and  human  fat;  Mr.  Hankwitz  from  excre- 
ments ; Leidenfrofi:  from  old  cheefe;  Fontana 
from  fifhes  bones  ; Berniard  from  egg-fiiells, 
&c.  Meflrs.  Macquer  and  Mr.  Struve  found 
the  phofphoric  acid  in  the  gaftric  juice. 
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The  mod  interefting  combination  of  phof- 
phorus  is  that  which  it  forms  with  vital  air. 
This  is  always  the  phofphoric  acid  ; but  the 
acid  appears  to  be  modified  by  the  manner  in 
which  it  is,  made. 

Phofphorus  unites  with  oxigene — 1.  By  de- 
flagration, or  the  rapid  combuftion.  2.  By 
the  flow  combuftion.  3.  In  the  humid  way, 
more  efpecially  by  the  decompofition  of  ihe 
nitric  acid. 

j.  If  phofphorus  be  expofed  to  a dry  heat  of 
twenty-four  degrees,  it  takes  fire,  emits  a white 
denfe  fume,  and  leaves  a reddifh  refidue, 
which  powerfully  attracts  the  humidity  of  the 
air,  and  becomes  refolved  into  a liquor.  This 
combuftion  may  be  performed  under  glafs  vef- 
fels  ; in  which  cafe  white  flocks  are  depofited 
on  the  fides  of  the  glafs, which  refolve  into  a li- 
quor by  the  contact  of  moift  air,  and  form  the 
phofphoric  acid.  Care  is  taken  to  introduce 
an  additional  quantity  of  vital  air  when  the 
combuftion  of  the  phofphorus  has  not  been 
completed. 

Mr.  Lavoifier  has  burned  phofphorus,  by 
the  afiiftance  of  a burning  glafs,  under  a glafs 
veffel  plunged  in  mercury  (Memoirs  of  the 
Royal  Academy  of  Sciences,  1 777.) 

Margraaf  had  obferved  that  air  is  abforbed  in 
this  operation.  M.  Morveau,  in  the  year  1772, 

had 
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had  declared  the  fame  from  his  own  experi- 
ments ; and  Fontana  proved  that  phofphorus 
abforbs  and  vitiates  air,  like  every  other  com- 
buflible  fubflance.  MelT.  Lavoifler  and  De 
la  Place  found  that  forty- five  grains  of  phof- 
phorus abforbed  65,62  of  vital  air. 

The  acid  obtained  by  this  means  i$  impure. 
It  always  contains  phofphorus  in  folution,  not 

faturated  with  oxigene. 

2.  Phofphorus  is  mod  completely  decom- 
pofed  by  the  flow  combufliôn.  For  this  pur- 
pofe  the  neck  of  a glafs  funnel  is  inferted  into  a 
bottle,  and  flicks  of  phofphorus  are  difpofed 
round  in  the  funnel,  fo  as  not  to  touch  each 
other;  a fmall  piece  of  glafs  tube  being  put 
into  the  neck,  to  prevent  their  falling  through. 
A paper  is  tied  over  the  funnel.  The  phof- 
phorus is  flowly  decompofed  ; and,  as  it  be- 
comes converted  into  a fluid,  it  flows  into  the 
bottle,  where  it  forms  a liquid  without  fmell 
or  colour.  This  acid  almoft  always  retains  a 
fmall  quantity  of  undecompofed  phofphorus, 
from  which  it  may  be  cleared  by  digefting  al- 
cohol upon  it,  which  diffolves  the  phofphorus 
without  volatilizing  the  acid. 

One  ounce  of  phofphorus  produces  in  this 
manner  three  ounces  of  pholphoric  acid. 

3.  The  nitric  acid  may  be  decompofed  by 

digeflion 
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dîgeftion  upon  phofphorus.  This  nitrous  gas 
is  diflipated  ; and  the  oxigene  remains  united  to 
the  phofphorus>  with  which  it/ormsphofphoric 
acid.  When  the  nitric  acid  is  very  concen- 
trated, the  phofphorus  takes  fire,  and  burns  at 
its  furface.  I publifhed  this  procefs,  with  all 
the  circumftances  of  the  operation,  in  1780, 
the  fame  year  in  which  the  excellent  Memoir 
of  Mr.  Lavoifier  on  the  fame  queftion  was 
printed,  and  of  which  I had  then  no  knowledge. 

The  water  in  which  phofphorus  is  kept,  con- 
tracts acidity  in  the  courfe  of  time;  which 
fhews  that  the  water  itfelf  is  decompofed,  and 
yields  its  oxigene  to  the  phofphorus. 

Phofphorus  precipitates  fome  metallic  oxides 
from  their  folutions  in  the  metallic  flate.  It  is 
obferved  that  acid  is  formed  in  this  operation  ; 
which  proves  that  the  oxigene  quits  the  metal 
to  unite  with  the  phofphorus. 

The  phofphoric  acid  is  clear,  inodorous, 
without  being  corrofive.  It  may  be  concen^ 
trated  to  dry  nefs.  Crell  having  concentrated 
it  to  drynefs,  found  its  fpecihc  gravity,  com- 
pared with  water,  to  be  as  3.1. 

This  acid  is  very  fixed.  If  it  be  concentrated 
in  a mattrafs,  the  water  is  firft  diflipated,  a 

fmell  of  garlic  is  foon  perceived,  which  anfes 

» 

from  a portion  of  phofphorus,  from  which  this 

acid 
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acid  is  difficultly  cleared  ; and  vapours  likewife 
X he  liquor  becomes  tuibid,  allumes  a 
milky  appearance,  and  a pally  confluence  ; and 
if  the  matter  be  put  into  a crucible,  on  hot  coals, 
it  boils  confiderably.  The  vapour  which  if- 
fues  renders  the  flame  green  ; and  the  mais  at 
laft  becomes  converted  into  a white  transpa- 
rent glafs,  infoluble  in  water. 

The  phofphoric  acid  has  no  action  on  quartz. 
It  di doives  clay  with  ebullition. 

It  difl'olves  barytes;  and  unites  to  clay  with 
Angular  facility,  with  which  it  forms  a fait  of 
fparing  folubility.  The  folution,  when  well 
charged,  lets  fall,  at  the  end  of  four-and-twenty 
hours,  cryftals  in  fmall,  thin,  flattened  needles, 
lèverai  lines  long,  and  obliquely  truncated  at 
each  end.  The  phofphoric  acid  precipitates 
lime  from  lime-water,  and  forms  a true  phof- 
phate  of  lime,  very  fimilar  to  the  bafis  of  bones, 
and  decompofable  by  the  mineral  acids  like 

that  fubftance. 

The  phofphoric  acid,  faturated  with  potafh, 
forms  a very  foluble  fait,  which  affords  tetra- 
hedral  cryftals  terminating  in  tetrahedral  pyra- 
mids. This  phofphate  is  acid,  1 wells  up  on  hot 

coals,  and  is  difficult  of  fufion.  Lime-water 

- 

decompoies  it. 

Soda,  combined  with  the  phofphoric  acid,  af- 

fords  a fait  of  a tafte  refembling  that  of  the 

muriate 
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îfrtirîate  of  foda.  This  phofphate  does  not  crys- 
tallize, but  becomes  converted  into  a gummy 
and  deliquefcent  mafs  by  evaporation.  M.  Sage 
affirms  that  the  phofphate  of  foda  prepared  with 
the  acid  of  the  flow  combuftion,  forms  a fait 
fufceptible  of  cryftallization. 

Dr.  George  Pearfon  has  combined  the  phof- 
phoric  acid  obtained  by  nitric  acid  with  foda, 
and  obtained  a neutral  fait  in  rhomboids. 

f 

This  fait,  though  faturated,  turns  fyrup  of 
violets  green,  efflorefces  in  the  air,  and  has  a 
faline  taite  refembling  that  of  common  fait.  It 
purges  in  the  dofe  from  fix  to  eight  drams, 

wichout  producing  either  naufea  or  griping, 

«* 

and  has  not  a difagreeable  tafte. 

The  phofphoric  acid  adts  only  on  a fmall 
number  of  metallic  fubftances.  On  this  fub- 
jedt  the  works  of  Meff.  Margraaf  and  De 
Morveau  may  be  confulted. 

The  phofphoric  acid  has  a very  evident  ac- 
tion on  oils.  Mixed  with  an  equal  portion  of 
olive  oil,  it  acquires  a fawn  colour  by  mere 
agitation,  which  fubfifts  even  after  the  fepara- 
tion.  This  ffiade  increafes  if  the  two  funds  be 
digefted  together  ; the  acid  becomes  thick  i 
and  the  oil  which  floats  above  becomes  black 
and  coaly,  and  emits  a ftrong  fmell. 
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Animal  Subjlances . 


C H A P.  X. 

Concerning  certain  Subjlances  obtained  from  Ani- 
mals for  the  life  of  Medicine  and  the  Arts . 

« / t 

HpHERE  is  not  perhaps  any  animal  pro- 
A dud:  whole  virtues  have  not  been  celc- 

. X 

brated  by  fome  of  the  phyficians  ; and  there 
are  few  animals  which  have  not  at  fome  time 
or  other  been  mentioned  as  contributing  to 
the  advantage  of  medicine.  Time  however 
has  happily  condemned  to  oblivion  thofe  pro- 
ductions which  ought  never  to  have  pofleffed 
celebrity  : and  we  fhall  accordingly,  on  the 
prefent  occaflon,  attend  only  to  fuch  as  expe- 
rience has  {hewn  to  poflefs  the  virtues  and 
powers  attributed  to  them. 

, We  fhall  not  therefore  treat  of  the  lungs  of 
the  fox,  the  liver  of  the  wolf,  the  feet  of  the 
elk,  the  jaws  of  the  carp,  the  nefts  of  the  fvval- 
]ow,  the  powder  of  the  toad,  the  dung  of  the 
peacock,  the  heart  of  the  viper,  the  fat  of  the 
badger,  nor  even  that  of  the  hanged  male- 
factor. 

Various  quadrupeds,  cetaceousanimals,  birds, 
and  fifhes,  afford  products  in  which  chemical 
and  medical  experience  has  aicertained  very 
evident  virtues. 
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ARTICLE  I. 


Concerning  the  Produits  afforded  by  Quadru- 

peds. 

Under  this  article  we  ihall  treat  of  the  pro- 
duits molt  in  ufe  which  are  extraded  from 
quadrupeds.  Thefe  are  caftoreum,  muik,  and 
hartfhorn. 

i.  The  name  of  Caftoreum  is  given  to  an 
undtuous  fluid  contained  in  two  pouches  litu- 
ated  in  the  inguinal  region  of  the  male  or  fe- 
male caftor.  An  accurate  defcription  of  it 
may  be  feen  in  the  Encyclopédie.  This  very 
odorant  fubftance  is  foft,  and  nearly  fluid  when 
recently  extracted  from  the  animal  ; but  it 
dries  in  the  courfe  of  time.  It  has  an  acrid, 
bitter,  and  naufeous  tafte;  and  its  fmell  is 
ftrong,  aromatic,  and  even  flunking. 

Alcohol  diftblves  a reftn  which  colours  it; 
water  extraits  an  abundant  principle.  By 
evaporation  of  the  water  a fait  is  obtained,  the 
nature  of  which  is  little  known.  Caftoreum 
affords  by  diftillation  a fmail  quantity  of  vo- 
latile oil,  ammoniac,  &c. 

The  ufes  of  caftor  in  the  œconomy  of  the 
animal  are  unknown.  The  ancients  had  the 

ft  b 2 credulity 
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credulity  to  believe  that  the  creature  itfelf  took 
it  when  its  ftomach  w;as  weak. 

It  is  ufed  in  medicine  as  a powerful  antifpaf- 
modic,  in  the  dofe  of  a few  grains  in  fubftance  ; 
and  it  enters  as  a component  part  into  bolufes, 
extracts,  &c.  It  is  ad  vantageou fly  joined  with 
opium  ; and  its  fpirituous  tindlure  is  alfo  pre- 
fcribed  in  fuitable  liquids,  in  a dofe  from 
twenty-four  to  thirty-fix  drops. 

We  fee  clearly,  from  the  little  chemical  in- 
formation wre  poffefs  refpecfting  this  fubftance, 
that  it  is  a reftn  joined  with  a mucilage,  and 
a fait  which  facilitates  the  union  of  its  princi- 
ples. 

2.  The  name  of  Mufk  is  given  to  a perfume 
obtained  from  various  animals.  In  1726  an 
animal  was  received,  under  the  name  of  the 
Mulk  Animal,  in  the  Royal  Menagerie,  which 
came  from  Africa,  and  refembled  the  civet.  M. 
Perrault  has  left  a defcription  of  it.  It  was  fup- 
ported  fix  years  upon  raw  flefh.  M.  De  la 
Peyronnie  gave  a very  good  defcription  of  it  to 
the  Academy  of  Sciences  for  the  year  1731. 

The  organ  wrhich  contained  the  mufk  was 
fituated  near  the  genital  parts  (it  was  a female). 
At  the  aperture  of  the  bag  which  contained 
the  mufk  the  fmell  was  fo  ftrong,  that  M.  De 
la  Peyronnie  could  not  iilfped  it  without  in- 
convenience. 
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convenience.  This  liquor  is  prepared  by  two 
glands,  which  tranfmit  it  into  the  common  re- 
fervoir  through  a number  of  fmall  perforations. 

The  other  animal  which  affords  mufk  in  the 
Eaft,  is  of  the  clafs  of  fquirrels.  It  is  very  com- 
mon in  Chinefe  Tartary.  It  carries  the  mufk 
in  a bag  beneath  the  navel.  This  bag,  pro- 
jecting outwards  of  the  fize  of  a pullet’s  egg, 
is  formed  of  a membranous  and  mufcular  fub- 
ftance,  provided  with  a fphindter.  Many 
glands  are  obfervable  within,  which  feparate 
the  humour.  As  foon  as  the  beaft  is  killed, 
this  bladder  is  cut  off  and  tied  up  : but  its 
contents  are  adulterated  with  the  tefticles,  the 
blood,  and  other  offal  of  the  animal  : for  each 
creature  affords  no  more  than  three  or  four 
gros.  Muik  muff  be  chofen  foft,  unctuous, 
and  odorant;  and  ought  to  be  confumed  to- 
tally upon  hot  coals.  The  mufk  of  Tonquin, 
which  is  moft  efteemed,  is  contained  in  bags 
covered  with  brown  hair  : but  that  of  Bengal 
is  covered  with  white  hair. 

Mufk  contains  nearly  the  fame  principles  as 
caftoreum.  The  fmell  of  pure  and  unmixcd 
mufk  is  too  flrong  and  oppreffive.  It  is  ren- 
dered mild  by  mixture  with  other  fubftances. 
It  is  little  ufed  in  medicine;  is  a powerful  an- 
tifpafmodic  in  fome  cafes;  but  ought  to  be 
adminiftercd  with  caution,  becaufe  it  often 
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excites  nervous  affrétions  inflead  of  calming 
them. 

The  fmell  of  mufk  predominates  in  certain 

animals.  M.  de  la  Peyronnie  knew  a man  from 

» 

whofe  left  arm-pit  there  was  emitted  fo  ftrong  a 
fmell  of  mufk  during  the  fummer,  that  he  was 
obliged  to  weaken  it  to  avoid  inconvenience. 

3.  Hartfhorn  affords  feveral  produis  which 
are  much  employed  in  medicine.  The  pre- 
ference is  given  to  this  horn  becaufe  it  con- 
tains lefs  earthy  fait  than  bones  ; but  all  kinds 
of  horn  may  be  ufed  indifcriminately. 

Hartfhorn  was  formerly  calcined  with  the 
great  eft  care,  and  ufed  as  a remedy  againft  al- 
vine  fluxes. 

The  produces  of  hartfhorn  which  are  moftly 
11  fed  at  prefent,  are  thofe  obtained  by  diftilla- 
tion.  An  alkaline  phlegm  is  firft  obtained, 
which  is  called  the  Volatile  Spirit  of  Hartfhorn. 
Next  comes  over  a reddifh  oil,  more  or  lefs  em- 
pyreumatic  ; and  a very  great  quantity  of^ar- 

bonate  of  ammoniac,  ioiled  and  coloured  by 

« 

the  empyreumatic  oil.  The  oil  which  colours 
the  fait  may  be  difengaged  by  means  of  fpiri 
of  wine,  which  diffolves  it.  d he  coaly  relidue 
contains  natrum,  fulphate,  and  phofphate  of 
lime  ; from  which  phofphorus  may  be  obtain- 
ed by  the  proceffes  already  deicribed. 
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The  fpiritand  the  fait  obtained  from  hartfhorn 
are  ufed  in  medicine  as  good  antifpafmodics. 

The  oil  duly  reétified  forms  the  animal  oil  of 
Dippel.  * A s the  higheft  virtues  have  been  at- 
tributed to  this  fubftance,  a thoufand  methods 
have  been  attempted  to  purify  it.  For  a long 
time  it  was  ufual  to  rectify  it  a great  number 

of  times,  in  order  to  have  it  white  and  fluid. 

* 

But  Meff.  Model  and  Baume  have  advifed 
taking  only  the  fir  ft  portion  which  comes  over, 
becaufe  this  is  the  moft  attenuated,  and  the 
whiteft.  Rouelle  advifes  diftillation  with 
water  ; and  as  the  moft  volatile  part  only  rifes 
with  the  heat  of  boiling  water,  there  is  a cer- 
tainty of  having  it  very  fine  by  this  means. 
For  my  part,  I diftil  the  empyrcumatic  oil  with 
the  earth  of  Murviel,  which  retains  all  the  co- 
louring part  and  by  this  means  I have  it  at 
once  white  and  attenuated. 

This  is  odorant,  and  has  all  the  properties  of 
the  volatile  oils:  but  it  turns  fyrup  of  violets 
green,  as  Mr.  Parmentier  has  obferved  * which 
proves  that  it  retains  a fmall  quantity  of  volatile 
alkali.  This  oil  is  ufed  in  dofes  of  a few  drops 
in  nervous  affections,  epilepfy,  &c.  It  is  ufed 
externally,  by  rubbing  it  on  the  (kin,  as  a fe- 
dative,  and  to  remove  obftruCtions  ; but  the 
great  virtues  formerly  attributed  to  it  are  not 
much  credited  at  prefent. 
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ARTICLE  II. 

Concerning  certain  Products  afforded  by  fifties. 

The  oil  of  fi(h,  and  fpermaceti,  are  the  mod 
ufed  among  the  produdls  obtained  from  fifties. 

Spermaceti  is  a concrete  oil  extracted  from 
the  cacholot.  The  name  of  Sperma-ceti  is  very 
improper.  Thefe  animals  are  of  a prodigious 
iize,  and  afford  large  quantities  of  this  matter, 
Plomet  relates  that  in  1688  a Spanifti  fthip  took 
a whale  whofe  head  afforded  twenty-four  bar- 
rels of  brains,  and  the  body  ninety-fix  barrels 
of  fat.  This  fpcrmaceti  is  always  mixed  with 
a certain  quantity  of  inconcrefcible  oil,  which 
is  carefully  removed. 

Spermaceti  burns  with  a very  white  flame. 
It  is  made  into  candles  at  Bayonne  and  at  St. 
Jean  de  Luz.  Thefe  candles  are  of  a fhining 
white  colour,  become  yellow  in  procefs  of  time, 
but  not  fo  foon  as  wax  and  the  denfe  oils. 

X ^ 

' If  it  be  diftilled  on  a naked  fire,  it  does  not 
afford  an  acid  phlegm,  but  rifes  totally,  at  the 
fame  time  that  it  allumes  a reddilh  tinge.  Se- 
veral repeated  diftillations  deprive  it  of  its  na- 
tural  confiftence. 

The  fulphuric  acid  diffolves  it  ; and  this  folu- 

tion  is  precipitated  like  the  oil  of  camphor. 
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The  nitric  and  muriatic  acids  have  no  action, 
upon  it. 

Cauftic  alkali  diffol ves  fpermaceti,  and  forms 
a foap  which  gradually  acquires  folidity. 

Alcohol  diffolvcs  fpermaceti  by  the  affiftance 
of  heat,  but  lets  it  fall  as  it  cools.  Ether  like- 
wife  diffolves  it. 

The  fixed  and  volatile  oils  diffol ve  it  by  the 
afliftance  of  heat. 

This  fubftance  was  formerly  much  ufed.  It 
wasgivenas  an  emollientand  foftening  remedy: 
but  at  prefent  it  is  almoft  forfaken,  and  not  with- 
out caufe  ; for  it  is  heavy,  infipid,  and  naufeous. 

The  egg,  the  fcales,  and  the  black  fluid  of 
the  cuttle-fifh  are  ftill  ufed  in  medicine.  The 
eggs  deterge  the  kidneys,  and  excite  urine  and 
the  courfes.  The  fcales  and  bones  of  the  cuttle- 
fifh  are  applied  to  nearly  the  fame  ufes  : they 
are  likcwife  ufed  as  an  aftringent  ; and  enter  into 
dentifrice  powders,  collyria,  &c.  The  gold- 
fmiths  likewife  ufe  them  to  make  their  moulds 
for  calling  fpoons,  forks,  toys,  &c.  becaufe  its 
fpongy  part  eafily  receives  the  impreffion  of 
metals.  The  black  humour  of  the  cuttle-fifli, 
which  is  found  in  a bag  near  the  cæcum,  and 
of  which  Mr.  Le  Cat  has  given  a defcription, 
maybe  ufed  inftead  of  ink.  We  read  in  the  Sa- 
tires ofPerlius  that  the  Romans  ufed  it  as  an  ink 

and 
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and  Cicero  calls  it  Atramentum.  It  feems  that 
the  Chinefe  ufe  it  as  the  bafis  of  their  famous 
ink.  c<  Sepia  pifcis  eft  qui  habet  fiiccum  niger- 

rimum,  inftar  atramenti,  quem  Chinenfes  cum 

* 

brodio  orizæ,  vel  alterius  leguminis,  infpiflant 
et  formant,  et  in  univerfum  orbem  tranfmit- 
tunt,  fub  nomine  Atramenti  Chinenfis”  (Pauli 
Herman!  Cynofura,  t.  i.  p.  17,  par.  2.)  Pliny 
was  of  opinion  that  the  black  humour  of  the  cut- 
tle-fifh  was  its  blood.  Rondelet  has  proved  that 
It  is  the  bile.  This  is  the  fluid  the  cuttle-fifh 
difgorges  when  in  danger:  a veryfmall  quantity 
is  fufficient  to  blacken  a large  quantity  of  water. 

Calcined  oyfter  fhells  are  likewife  ufed  in 
medicine  as  an  abforbent. 

The  oil  extravfled  from  fifli  is  of  the  greateft 
ufe  in  the  arts, 

ARTICLE  III. 

Concerning  certain  Products  afforded  by  Birds. 

Moll  of  the  birds  are  ufed  at  our  tables  as  a 
delicate  food,  but  few  afford  any  medical  pro- 
duces. The  eagle  hones,  to  which  fo  much 
virtue  had  been  attributed  for  facilitating  la- 
bours, the  plafters  of  fwallows  nefts,  and 
other  fimilar  fubffances,  have  all  fallen  into 

negledl,  as  the  natural  confequence  ol  the  ob- 

fcrvation 
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fervation  of  matter  of  fadt  being  fubftituted  in 
the  place  of  credulity  and  fuperftition.  The 
analyfis  of  eggs  begins  to  be  known.  They 
confift  of  four  parts  : an  offeous  covering,  call- 
ed the  (hell  ; a membrane  which  covers  the 

1 

conftituent  parts  of  the  egg;  the  white;  and 
the  yolk,  which  occupies  the  centre. 

The  fhell,  like  bones,  contains  a gelatinous 
principle,  and  the  phofphate  of  lime. 

The  white  is  of  the  fame  nature  as  the  ferum 
of  blood.  It  renders  fyrup  of  violets  green, 
and  contains  uncombined  chalk  ; heat  coagu- 
lates it  ; by  diftillation  it  affords  a phlegm  which 
eaf  ly  putrefies  ; it  becomes  dry  like  horn  ; and 
carbonate  of  ammoniac,  and  empyreumatic  oil 
come  over.  A coal  remains  in  the  retort,  which 
affords  foda,  and  phofphate  of  lime.  M.Deyeux 
has  alfo  obtained  fulphur  by  fublimation. 

Acids  and  alcohol  coagulate  it. 

If  it  be  expofed  to  the  air  in  thin  leaves,  it 
dries,  and  becomes  confident;  and  it  is  on  this 
property  that  the  cuftom  is  founded  of  paffing 
the  white  of  egg  over  the  furface  of  paintings,  to 
give  them  that  brightnefs  which  is  produced  by 
varnifh,  and  alfo  to  defend  them  from  the  air. 
Thedrying  may  be  haftened  by  quick-lime  ; and 
this  mixture  affords  a lute  of  the  greateft  te- 
nacity. 
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The  yolk  of  egg  Jikewife  contains  a lym- 
phatic fubdance,  mixed  with  a certain  quan, 
tit  y of  mild  oil,  which  on  account  of  this  mix- 
ture is  foluble  in  water.  It  is  this  animal 
emulfion  which  is  known  in  France  by  the 
name  of  lait  de  poulie . Yolk  of  egg  expofed  to 
the  fire  affumes  a confidence  lefs  hard  than  the 
white.  If  it  be  bruifed,  it  appears  to  have 
fcarcely  any  confidence;  and  if  it  be  fubjedted 
to  the  prefs,  it  gives  out  the  oil  it  contains. 
This  oil  is  very  emollient,  and  is  ufed  external- 
ly as  a liniment.  There  is  the  greated  analogy 
between  the  eggs  of  animals  and  the  feeds  of 
vegetables  ; fince  both  contain  an  oil  rendered 
foluble  in  water  by  the  admixture  of  a glutinous 
fubdance. 

The  yolk  of  egg  renders  oils  and  refins  fo- 
luble ; and  this  fubdance  is  accordingly  much 
ufed  for  that  purpofe. 

Calcined  egg-fhells  are  an  abforbent. 

White  of  egg  is  fuccefsfully  ufed  to  clarify 
vegetable  juices,  whey,  liquors,  &c.  It  coagu- 
lates by  heat  ; and  then  rifes  to  the  furface  of 
thefe  fluids,  carrying  with  it  all  the  impurities 
they  contain. 
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ARTICLE  IV, 
Concerning  certain  Products  afforded  by  Infodis, 

Millepedes,  cantharides,  kefmes,  cochenille, 
and  lac,  are  the  only  fubftances  we  (hall  here 
treat  of,  becaufe  thefe  are  not  only  the  moll 
tifed,  but  are  likewife  the  beft  known  among 
the  produdls  of  infers. 

1.  Cantharides. — The  cantharides  are  fmali 
infedts  with  greenifh  wings.  They  are  very 
common  in  hot  countries  ; and  are  found  on 
' the  leaves  of  the  a(h,  the  rofe-tree,  the  poplar, 

X'  ê-  * 

the  walnut-tree,  the  privet,  &c. 

Cantharides  in  powder,  applied  to  the  epider- 
mis, caufe  blifters,  excite  heat  in  the  urine,  ftran- 
gury,  thirft,  and  fever.  They  produce  the 
fame  effedt  taken  internally  in  a fmali  dofe.  We 
read  in  Paré  that  a courtezan  having  prefented 
a ragout  powdered  with  cantharides  to  a young 
man  who  fupped  with  her,  this  unfortunate 
perfon  was  attacked  with  a priapifm,  and  lofs  of 
blood  by  the  anus,  of  which  he  died.  Boyfe 
affirms  thatpains  at  theneckof  the  bladder  have 
been  produced  by  the  handling  of  cantharides. 

We  are  indebted  to  Mr.  Thou  vend  for  fome 
mformationrefpedingtheconftituentprinciples 

of 
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ofthefe  infects.  Water  extracts  a very  abund- 
ant principle,  which  colours  it  of  a reddifh  yel- 
low* and  alfo  a yellowifh  oily  principle.  Ether 
takes  up  a green  very  acrid  oil,  in  which  the 
virtue  of  the  cantharides  molt  eminently  refides. 
So  that  an  ounce  of  cantharides  affords — 

gros.  grains. 

Reddilh  yellow  bitter  extract  — — 3 o 

Yellow  oily  matter  — — — o iz 

Green  oily  fubftance,  analogous  to  wax  — o 60 

Parenchyma,  infoluble  in  water  and  alcohol  — 4 o 

8 o 


To  form  a tintflure  which  unites  all  the  pro- 
perties of  cantharides,  a mixture  mud  be  made 
of  equal  parts  of  water  and  of  alcohol,  and  the 
infects  digefted  in  it.  If  this  tindure  be  dif- 
tilled,  the  fpirit  which  comes  over  retains  the 
fmell  of  cantharides. 

If  fpirit  of  wine  alone  be  ufed,  it  takes  up 
merely  the  cauftic  part:  hence  it  appears  that 
the  virtue  of  thefe  infects  may  be  increafed  or 
diminifhed  according  to  the  exigence  of  the 
cafe. 

The  tindure  of  cantharides  maybe  ufed  with 
fuccefs  externally,  in  the  dofe  of  two  gros,  four 
gros,  one  or  even  two  ounces,  in  rheumatic 

pains. 
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pains,  fciatica,  wandering  gout,  &c.  It  heats 
the  parts  ; accelerates  the  circulation  ; excites 
evacuations  by  perfpiration,  urine,  or  itooi,  ac- 
cording to  the  parts  to  which  it  is  applied. 

Mr.  Thouvenel  tried  upon  himfelf  the  efledt 
of  the  green  waxy  matter.  When  applied  on 
the  fkin  in  the  dofe  of  nine  grains,  it  raifed  a 
bliiter  full  of  ferofity. 

2.  The  wood-lice,  millepedes,  afelli,porcelli. 
— This  infedt  is  ufually  found  in  moiit  places, 
under  hones,  or  beneath  the  bark  of  old  trees. 
It  avoids  the  light,  and  endeavours  to  conceal 
itfelf  when  difcovered.  When  it  is  touched,  it 
rolls  up  in  the  form  of  a globe.  This  infedt 
is  ufed  in  medicine  as  an  incifive,  aperitie, 
and  alterative  remedy.  It  is  prefcribed  either 
pounded  alive,  and  put  into  a proper  liquid  ; or 
dried  and  pulverized,  in  which  lait  form  they 
enter  into  extradts,  pills,  &c.  The  millepedes 
are  given  in  the  dofe  of  fourteen,  fifteen, 
twenty,  or  more,  according  to  the  exigency. 
Mr.  Thouvenel  has  given  us  fome  information 
concerning  the  conftituent  principles  of  thcfe 
infects.  He  obtained  by  diftillation  an  infipid 
or  alkaline  phlegm  ; the  reiidue  afforded  an 
extractive  matter,  an  oily  or  waxy  fubltance 
foluble  in  fpirit  of  wine  only,  and  marine  fait 
with  an  earthy  and  an  alkaline  bafe. 

3.  Coche- 
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3.  Cochenille. — Cochenille  is  a fubftance 
ufed  in  dyeing  fcarlet  and  purple.  It  is  met 
with  in  commerce  in  the  form  of  fmall  grains  of 
a Angular  figure,  moftly  convex  with  little 
grooves  on  one  fide,  and  concave  on  the  other. 
The  colour  of  good  cochenille  is  grey  mixed 
with  reddilh  and  white.  It  is  at  prefent  well 
determined  that  it  is  an  infed.  Simple  in- 
fpedion  with  a magnifier  fufficiently  proves 
this  ; and  the  wings  and  feet  of  this  infed  may 
be  developed  by  expofing  it  to  the  vapour  of 
boiling  water,  or  by  digefting  it  with  vinegar. 
The  cochenille  is  colleded  in  Mexico,  upon 
plants  to  which  the  names  of  Indian  Fig,  Ra- 
quette Nopal,  are  given.  Thefe  plants  bear 
fruits  which  refemble  our  figs;  tinge  the  urine 
of  thofe  who  eat  them  ; and  probably  commu- 
nicate to  the  cochenille  the  property  which 
makes  it  ufeful  to  the  dyer.  The  Indians  of 
Mexico  cultivate  the  nopal  near  their  habita- 
tions, and  fow  as  it  were  the  infed  which  affords 
the  cochenille.  T.  hey  make  fmall  nells  of  mofs 
or  fine  herbs,  put  twelve  or  fourteen  cochenilles 
into  each  neft,  place  three  or  four  ot  thefe  nefts 
on  each  leaf  of  the  nopal,  and  fallen  them  there 
by  the  prickles  of  the  plant  : in  the  courte  of  a 
few  days,  thoufands  of  fmall  infeds  iffue  out, 

and  fix  themfelves  upon  the  parts  ol  the  leaf 

which 


Cochenille . Kernes . 385 

which  are  belt  fheltered,  and  afford  the  mod 
nourifhment.  The  cochenilles  are  colledfed 
feveral  times  in  the  courfe  of  the  year  : and  are 
deprived  of  life  by  fcalding  them,  or  by  putting 
them  into  an  oven  : after  which  they  are  dried 
in  the  fun.  Two  kinds  of  cochenille  are  diftin- 
guifhed  : the  one  which  is  produced  without 
culture,  and  is  called  Sylveftre  ; and  the  other 
cultivated,  which  is  called  Medeque.  This  laft 
is  preferred.  It  has  been  calculated,  in  the  year 
1736,  that  eight  hundred  and  eighty  thoufand 
pounds  weight  of  cochenille  was  annually  im- 
ported into  Europe.  Mr.  Ellis  has  communi- 
cated a very  good  defcription  of  the  cochenille 
to  the  Royal  Society  of  London. 

This  fubdance  is  more  efpecially  ufed  in  dye- 
ing : its  colour  takes  readily  upon  wool  ; and 
the  mod:  fuitable  mordant  is  the  muriate  of  tin. 
Mr.  Macquer  has  difcovered  a method  of  fix- 
ing this  colour  upon  filk,  by  impregnating  the 
filk  with  a folution  of  tin  before  it  is  plunged 
into  the  bath  of  cochenille  ; inftead  of  mixing 
a folution  in  the  baths,  as  is  done  for  woollens. 

4.  Kermes. — Kermes  is  a kind  of  excrefcence, 
of  the  fize  of  a juniper-berry,  which  is  greatly 
employed  in  medicine  and  the  arts. 

The  tree  which  bears  it  is  known  by  the 
Vol.  HI.  C c 
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name  of  Quercus  Ilex.  It  grows  in  hot  coun- 
tries; in  Spain,  Languedoc,  Provence,  &c.  The 
female  of  the  coccus  fixes  itfelf  on  the  plant;  it 
has  no  wings,  but  the  male  has.  When  (he  is 
fecundated,  fhe  becomes  large  by  the  develop- 
ment of  her  eggs  : fhe  perifhes,  and  the  eggs  are 
hatched.  It  is  collected  before  the  develop- 
ment of  the  eggs;  for  which  purpofe,  the  morn- 
ing is  taken,  before  the  heat  has  adted  upon  the 
eggs.  The  grains  are  collected  and  dried,  to  de- 
velop the  red  colour  ; they  are  then  lifted,  to  fe- 
parate  the  powder  ; and  laftly  they  are  fprinkled 
with  good  vinegar,  to  kill  the  infedt,  which 
would  otherwife  come  forth  in  a fhort  time. 

Kerrnes  is  much  ufed  in  the  arts  : it  affords 
a good  red,  but  lefs  brilliant  than  that  of  the 
cochenille. 

A very  celebrated  fyrup  of  kerrnes  is  made, 
by  mixing  three  parts  of  fugar  with  one  of  the 
grains  of  kerrnes  pulverized.  This  mixture  is 
kept  for  a day  in  a cool  place:  the  fugar  during 
this  time  unites  with  the  juice  of  the  kerrnes  ; 
and  forms  with  it  a liquor  which,  when  drawn 
off  by  exprdfton,  has  the  confidence  of  fyrup. 
' The  celebrated  confedtio  al kerrnes  is  made  with 
this  fyrup. 

The  grains  of  kerrnes  given  in  fubftance, 
v . from 
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from  half  a fcruple  to  a gros  or  dram,  are  cele- 
brated for  preventing  abortion. 

The  grain  and  the  fyrup  of  kermes  are  an 

excellent  flomachic. 

r . Lac,  or  gum-lac. — This  is  a kind  of  wax, 
collected  by  red  winged  ants  from  flowers  in 
the  Eaft  Indies,  which  they  tranfport  to  the 
fmall  branches  of  the  tree  where  they  make 
their  nefls.  T.he  nefls  are  full  of  fmall  cells,  in 
which  a red  grain  is  found  when  the  mafs  is 
broken.  This  fmall  grain  is,  to  all  appearance, 
the  egg  from  wThich  the  flying  ant  derives  its 

origin. 

Mr.  Geoffroy  has  proved,  in  a Memoir  in- 
ferted  among  thofe  of  the  Academy  for  the 
year  1714,  that  this  muft  have  been  a kind  of 
comb,  approaching  to  the  honeycomb  of  bees, 
the  cells  of  which  are  formed  of  a fubftance 
analogous  to  wax  *. 

The  colouring  part  of  lac  may  be  taken  up 
by  water,  which,  when  evaporated,  leaves  the 

colouring  principle  difengaged.  It  is  the  fine 

» , 

* For  a defeription  and  drawing  of  the  infefr  which  affords 
the  lac,  confult  Keir  in  the  Philof.  Tranf.  voL  lxxi.  p-  374  ; 
alfo  Saunders,  in  the  fame  work,  vol.  lxxix.  for  the  method 
of  purifying  the  lac;  or  a fhort  abridgment  of  both,  in 
Nicholfon’s  Firft  Principles  of  Chemiftry,  p.490.  T. 
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lake  ufed  for  dyeing.  Lake  is  imitated  by 
extracting  the  colouring  principle  of  certain 
plants  by  well-known  proceffes. 
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Concerning  feme  other  Acids  extracted  from  the 

Animal  Kingdom . 

TNDEPENDENT  of  the  acids  afforded  by 
the  various  parts  of  the  human  body,  which 
have  been  feparately  examined  by  us,  we  find 
acids  in  mo  ft  infects.  Lifter  points  out  one 
which  may  be  extracted  from  millepedes  (Col- 
lect. Acad,  tom.ii.  p.  303).  Mr.  Bonnet  has  ob- 
ferved  that  the  fluid  ejected  by  the  great  forked- 
tail  caterpillar  of  the  willow  was  a true  acid, 
and  even  every  active  (Savans  Etrangers,  tom. 
ii.  p.  276)  : Bergmann  compares  it  to  the  moft 
concentrated  vinegar.  The  abbé  Boiflier  de 
Sauvages  has  remarked,  that  in  that  illnefs  of 
the  filk-worm,  which  is  called  mufeardin,  the 
humour  of  the  worm  is  acid.  Mr.  Chauflier  of 
Dijon  obtained  an  acid  from  grafshoppers,  from 
the  May-bug,  from  the  lampyris,  and  feveral 
other  infets,  by  digefting  them  in  alcohol. 
The  .fame  chemift  has  made  an  interefting 

courfe 
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courfe  of  experiments  on  the  acid  of  the  filk- 
worm.  He  gives  two  methods  of  extracting  it* 
The  firft  conflits  in  bruifing  the  chryfalides, 
and  (training  them  through*  a cloth.  The  fluid 
which  paffes  is  ftrongly  acid  ; but  the  acid  is 
weakened  by  various  foreign  fubflances,  of 
which  it  may  be  cleared  by  digeftion  in  fpirit  of 
wine.  The  fluid  which  paffes  the  filter  after 
this  digeftion,  is  of  a fine  orange  colour.  More 
fpirit  of  wine  is  to  be  poured  upon  it.  At  every 
addition  of  fpirit  a light  whitifh  precipitate  is 
formed  ; and  the  additions  of  fpirit  are  to  be 
continued  until  no  more  precipitate  appears. 

Inftead  of  bruifing  the  chryfalides  they  may 
be  infufed  in  fpirit  of  wine,  which  diffolves  all 
the  acid  ; and  as  this  acid  is  lefs  volatile  than 
the  fpirit,  this  laft  may  be  evaporated,  and  the 
refidue  filtered.  By  thefe  precautions  the  acid 
may  be  cleared  of  its  fpirit  of  wine,  and  of  the 
mucous  matter  which  was  diffolved,  but  re- 
mains on  the  filter. 

Mr.  Chauffier  has  proved  that  this  acid  exifts 
in  all  the  liâtes  of  the  filk-worm,  even  in  the 
eggs  ; but  that  in  the  egg  and  in  the  worm  it 
does  not  exifl  in  a difengaged*  flate,  but  com- 
bined with  a gummy  glutinous  fubftance. 

The  acid  of  infedts  which  is  beft  known,  and 
upon  which  moll  has  been  written,  is  the  acid 
3 of 
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of  ants,  or  the  formic  acid.  This  acid  is  fo  far 
in  a difengaged  ftate,  that  the  tranfpiration  of 
thefe  animals,  and  their  fimple  contact  without 
any  alteration,  proves  its  exigence. 

The  authors  of  the  fifteenth  century  had  ob- 
ferved,  that  the  flower  of  chickory  thrown  into 
an  ant-hill  became  as  red  as  blood. — See  Lang- 
hàm,  Hieronimus  Tragus,  John  Bauhin. 

Samuel  Fifher  is  the  firfl  who  difcovered  the 
acid  of  ants,  in  a courfe  of  experiments  for  the 
analyfis  of  animal  fubftances  by  diftillation. 
He  even  tried  its  action  on  lead  and  iron  ; and 
communicated  his  obfervations  to  J.  Vray,  who 
inferted  them  in  the  Philofophical  Tranfactions 
in  the  year  1670.  But  it  was  the  celebrated 
Margraaf  who  more  particularly  examined  the 
properties  of  this  acid  in  1749.  He  combined 
it  with  many  fubflances,  and  concluded  that  it 
greatly  refembled  the  acetous  acid.  In  1777 
thisfubject  was  again  refumed  by  MefTrs.  Ard- 
v id  (Ton  and  Oerhn  ; and  treated  in  a manner 
which  leaves  little  to  be  defired,  in  their  differ- 
tation  publifhed  at  Leiptic. 

The  ant  which  affords  the  greatefl  quantity 
of  acid,  is  the  large  red  ant  which  is  found  in 
dry  and  elevated  places. 

The  months  of  June  and  July  are  moft  fa- 
vourable for  the  extraction  of  this  acid  ; they  are 
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then  fo  penetrated  with  it,  that  their  Ample  pair- 
ing over  blue  paper  is  fufficient  to  turn  it  red. 

Two  methods  may  be  ufed  to  obtain  this 
acid;  dutillation,  and  lixiviation. 

To  extrad  the  acid  by  diftillation,  the  ants 
are  firft  dried  by  a gentle  heat,  and  put  into  a 
retort,  to  which  a receiver  is  adapted,  and  the 
fire  is  raifed  by  degrees.  When  all  the  acid  is 
come  over,  it  is  found  in  the  receiver  mixed 
with  a fmall  quantity  of  empyreumatic  oil, 
which  floats  upon  it,  and  may  be  feparated  by  a 
funnel.  Meffrs.ArdvidfTon  and  Oerhn  obtained, 
in  this  manner,  from  each  pound  of  ants  feven 
ounces  and  a half  of  acid  whofe  fpecific  gravity, 
at  the  temperature  of  fifteen  degrees,  was  to 
that  of  water  as  1,0075  to  1,0000. 

In  the  procefs  by  lixiviation,  the  ants  are 
wafhed  in  cold  water  ; and  boiling  water  is  af- 
terwards poured  over  them,  which  is  filtered 
when  cold.  More  boiling  water  is  poured  over 
the  refidue,  and  likewife  filtered  when  cold. 
By  this  means  one  pound  of  ants  affords  a pint 
of  acid  as  ftrong  as  vinegar,  and  of  a greater 
fpecific  gravity.  Meflrs.  Ardvidflon  and  Oerhn 
are  of  opinion  that  this  acid  might  be  fubfti- 
tuted  inftead  of  vinegar  for  domeftic  ufes. 

The  acid  obtained  by  thefe  proceffes  is  never 
pure;  but  it  may  be  purified  by  repeated  diftil, 
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lations,  which  difengage  the  ponderous  and  vo- 
latile oil,  and  render  the  acid  as  clear  as  water. 
This  acid,  when  rectified  by  this  procefs,  was 
found  by  Meffirs.  Ardvidffion  and  Oerhnto  have 
a fpecific  gravity  of  1,0011  to  i. 

The  acid  of  ants  may  likswife  be  obtained  by 
placing  linen  cloths  impregnated  with  alkali  in 
an  ant-hill.  From  thefe  the  formiate  of  potafh, 
of  foda,  and  ammoniac,  may  be  obtained  by 
lixiviaton,  The  formic  acid  has  fome  refem- 
blance  to  the  acetous  acid  ; but  the  identity  of 
thefe  two  acids  has  not  yet  been  proved.  Mr. 
Thouvenel  found  more  analogy  between  it  and 
the  phofphoric  acid:  but  all  this  wants  proof. 

The  formic  acid  retains  water  with  fo  much 
force,  that  it  cannot  be  entirely  deprived  of  it 
by  diftillation.  When  it  is  exceedingly  pure, 
its  fpecific  gravity  is  to  that  of  water  as  1,0453 
to  1. 

It  affeCts  the  nofe  and  the  eyes  in  a peculiar 
manner,  which  is  not  difagreeable.  Its  tafle 
is  penetrating  and  burning  when  pure,  but 
agreeable  when  diluted  with  water. 

It  poflefies  all  the  characters  of  acids. 

When  boiled  with  the  fulphuric  acid,  it  turns 
black  as  foon  as  the  mixture  is  heated.  White 
penetrating  vapours  arife  ,•  and  when  it  boils  a 
gas  is  emitted,  which  unites  difficultly  with 

drilled 
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diftilled  water,  or  with  lime-water.  The 
formic  acid  is  decompofed  in  this  operation* 
for  it  is  obtained  in  lefs  quantity. 

The  nitric  acid  diftilled  from  it  deftroys  it 
completely  a gas  arifes  which  renders  lime- 
water  turbid*  and  is  difficultly  and  fparingly 
foluble  in  water. 

The  muriatic  acid  only  mixes  with  it,  but 
the  oxygenated  muriatic  acid  deeompofes  it. 

Meftrs.  ArdvidlFon  and  Oerhn  have  deter- 
mined the  affinities  of  this  acid  with  various 
bafes  in  the  following  order  : barytes*  potafh* 
foda*  lime,  magnefia*  ammoniac*  zinc,  manga- 
nefe*  iron*  lead*  tin*  cobal chopper,  nickel* 
bifmuth*  filver,  alumine,  eftential  oils*  water. 

This  acid  mixes  perfectly  with  fpiritof  wine. 
It  unites  difficultly  with  the  fixed  oils*  and  with 
the  volatile  oils*  by  the  affiftance  of  heat.  It 
attacks  foot  ; aflumes  a fawn  colour  ; and  lets 
fall  a brown  fediment  as  it  cools*  which  by 
diftillation  affords  a liquor  of  a yellowifh  co- 
lour, and  a difagreeable  fmell*  accompanied 
with  elaftic  vapours. 
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Concerning  Putrefaction 


VERY  living  body*  when  once  deprived 


of  life,  performs  a retrograde  procefs,  and 
becomes  decompofed.  This  decompoiition  is 
called  Fermentation  in  vegetables,  and  Putre- 
faction in  animal  fubftances.  The  fame  caufes, 
the  fame  agents,  and  the  fame  circumstances, 
determine  and  favour  the  decompoiition  of  ve- 
getables and  animals,  and  the  difference  of  the 
productions  which  are  obtained,  arifes  from  the 
difference  of  the  condiment  parts  of  each. 

Air  is  the  principal  agent  of  animal  decom- 
poiition, but  water  and  heat  prodigiouily  faci- 
litate its  action.  “ Fcrmentatio  ergo  definitur 
quod  dt  corporis  denf oris  rarefactio,  particu- 
larumque  aerearum  interpofitio  : ex  quo  con- 
cluditur  debere  in  aëre  fieri  nec  nimium  frigido, 
ne  rarefactio  impediatur;  nec  nimium  calido,ne 
partes  raribiles  expellantur.” — Becher,  Phyf. 
Sub.  lib.  i.  f.  5.  p.  313.  edit.  Francofurti. 

An  animal  fubftance  may  be  preferved  from 
putrefaction  by  depriving  it  of  the  contact  of 
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air;  and  this  procefs  may  be  accelerated  or  re- 
tarded by  varying  or  modifying  the  purity  of 
the  fame  fluid. 

In  thofe  circumftances  wherein  we  fee  putre- 
fadion  developed  without  the  contad  of  atmo- 
fpherical  air,  the  effed  is  produced  by  the  wa- 
ter which  impregnates  the  animal  fubftance, 
becomes  decompofed,  and  affords  the  element 
and  the  agent  of  putrefaction.  Hence  no  doubt 
it  arifes  that  putrefadion  is  obferved  in  flefh 
clofed  in  a vacuum. — See  Lyons,  Tentamen 
de  Putrefadione. 

Moifture  is  likewifean  indifpenfable  requi- 
site to  facilitate  putrefadion;  and  any  fubflance 
may  be  defended  from  this  change  by  com- 
pletely drying  it.  This  was  performed  by  Vil- 
laris  and  Cazalet  of  Bourdeaux,  by  means  of 
ftoves.  The  meat  thus  prepared  was  pre- 
ferved  for  feveral  years  without  having  con- 
traded  any  bad  flavour.  The  fands  and  light 
poious  earths  preferve  the  bodies  of  men  only 
by  virtue  of  the  property  of  exhaufling  their 
juices,  and  drying  the  folids.  From  this  caufe 
it  is  that  entire  caravans  have  been  difeovered 
in  Arabia,  confiding  of  men  and  camels  per- 
fedly  preferved  in  the  fands  under  which  the 
impetuous  winds  have  buried  them.  In  the 
library  of  Trinity  College  of  Cambridge,  in 
England,  a human  body  may  be  feen  perfedly 

preferved. 
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preferved,  which  was  found  under  the  fand  in 
tne  ifland  ol  JTeneriffe.  Too  much  humidity 
impedes  putrefadion,  according  to  the  ob- 
fervation  of  the  celebrated  Becher:  " Nimia 
quoque  humiditas  a putrefadione  impedit, 
prout  mmius  calor,-  nam  corpora  in  aqua  po- 
tius  gradatim  confumiquam  putrefcere,  fi  nova 
Temper  affluens  lit,  experientia  docet  : unde 
longo  tempore  integra  interdum  fubmerfa 
prorfus  a putrefadione  immunia  vidimus  ; adeo 
ut  nobis  aliquando  fpeculatio  occurreret, 
tradando  tali  modo  cadavera  anatomiæ  fubji- 
çienda,  quo  diutius  a fœtore  et  putrefadione 
immunia  forent.’ ' Phyf.  Sub.  lib.  i.  f.  5. 
cap.  1.  p.  277. 

In  order  therefore  that  a body  rhay  putrefy, 
it  is  neceffary  that  it  fhould  be  impregnated 
with  wrater,but  not  that  it  fhould  be  inundated, 
it  is  likewife  neceffary  that  this  water  fhould 
remain  in  the  texture  of  the  animal  body  with- 
out being  renewed.  This  condition  is  requi- 
lite — i.  To  diffolve  the  lymph,  and  to  prefent 
to  the  air  the  moft  putrefcible  fubftance  with 
the  greateft:  extent  of  furface.  2.  In  order  that 
the  water  may  itfelf  become  decompofed,  and 
by  this  means  afford  the  putrefadive  principle. 
Putrefadion  is  retarded  and  fufpended  by  bak- 
ing, becaufe  the  flefh  is  dried,  and  by  that 
means  deprived  of  the  humidity,  which  is  one 

of 
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of  the  mod  a&ive  principles  of  its  decompo- 
fition. 

A moderate  degree  of  heat  is  likewife  a con- 
dition favourable  to  the  animal  decompofition. 
By  this  heat  the  affinity  of  aggregation  between 
the  parts  is  weakened,  and  confequently  they 
affume  a ftronger  tendency  to  new  combina- 
tions. Hence  it  arifes  that  flefh  meat  keeps 
longer  during  the  winter  than  in  fummer,  and 
better  in  cold  than  in  hot  countries.  Becher 
has  given  a very  intelligent  fketch  of  the  in- 
fluence of  temperature  on  animal  putrefaction. 
cc  Aër  calidus  et  humidus  maxime  ad  putrefac- 

tionem  facit corpora  frigida  et  ficca 

difficultés  imo  aliquaprorfus  non  putrefcunt. 
quæ  ab  imperitis  proinde  pro  fanétis  habita 
fuere  ; ita  aër  frigidus  et  ficcus,  imprimis  cali- 
dus et  ficcus,  a putrefactione  quoque  prefervat  ; 
quod  in  Hifpania  videmus,  et  locis  aliis  calidis. 
ficco-calido  aëre  præditis,  ubi  corpora  non  pu- 
trefcunt  et  refol  vantur;  nam  cadavera  in  ori- 
ente in  arena,  imo  apud  nos  arte  in  furnis,  fie» 
cari,  et  fie  ad  finem  mundi  ufque  à putredine 
pi  si  fer  van,  cei  turn  efi  1 intenfirm  quoque  frigus 
a putredine  præfervare;  unde  corpora  Stock- 
holmiæ  tota  hyeme  in  patibulo  fufpenfa  fine 
putredine  animadvertimus.”  Phyf.  Sub.  1.  h 

cap.  i. 
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Such  are  the  caufes  which  are  capable  of’ 
determining  and  favouring  putrefadtion  ; and 
hence  we  may  perceive  the  befl  means  of  pre- 
venting, increafing,  or  modifying  it  at  pleafure. 
A body  will  be  preferved  from  putrefadtion  by 
depriving  it  of  the  contadt  of  atmofpherical  air . 
for  this  purpofe  nothing  more  is  required  than 
to  place  the  body  in  a vacuum,  or  to  envelop 
it  in  a covering  which  may  defend  it  from  the 
immediate  adtion  of  the  air;  or  elfe  to  envelop 
it  in  an  atmofphere  of  fome  gafeous  fubftance 
which  does  not  contain  vital  air.  We  fhall  ob- 
ferve,  on  this  fubjedt,  that  the  effedts  obferved 
in  flefh  expofed  in  the  carbonic  acid,  nitrogene 
gas,  &c.  are  referable  to  a fimilar  caufe  ; and  it 
appears  to  me  that  it  is  without  fufficient  proof 
that  a conclufion  has  been  drawn,  that  thefe 
fame  gafes,  internally  taken,  ought  to  be  cen- 
fidered  as  antifeptic  ; becaufe,  in  the  cafes  w e 
have  mentioned,  they  adt  only  by  defending  the 
bodies  they  furround  from  the  contact  of  vital 
air,  which  is  the  principle  of  putrefaction-  Pu- 
trefadtion  may  be  favoured  by  keeping  bodies- 
at  a fuitable  temperature.  A degree  of  heat 
from  fifteen  to  twenty-five  degrees  dinunifhes 
the  adhefion  of  the  parts,  and  favours  the  action 
of  the  air:  but  if  the  heat  be  greater  it  volati- 
lizes the  aqueous  principle,  dries  the  folids, 

and 
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and  retards  the  putrefadlion.  It  is  neceffary, 
therefore,  for  the  decompofition  of  an  animal — 
l . That  it  have  the  contact  of atmofpheric  air; 
and  the  purer  the  air  is,  the  more  fpeedy  will 
be  the  putrefadlion.  2.  That  it  be  expofed  to 
a moderate  degree  of  heat.  3.  That  its  texture 
be  impregnated  with  humidity. — The  experi- 
ments of  Pringle,  Macbride,  Gardane,  have 
likewife  fhewn  us,  that  putrefadlion  may  be 
battened  by  fprinkling  the  animal  fubftances 
with  water  containing  a fmall  quantity  of  fait; 
and  it  is  to  a like  caufe  that  we  ought  to  refer 
feveral  proceifes  ufed  in  kitchens  to  produce 
this  eftedt  in  food,  as  well  as  in  the  preparation 
of  cheefe,  the  curing  of  tobacco,  the  making 
of  bread,  &c. 

Bee  her  exprefies  himfelf  as  follows  on  the 
caufes  which  produce  putrefadtion  in  living  bo- 
dies : — ff  Caufa  putrefadlionis  primaria  defedlus 
fpiritus  vitalis  balfamini  eft  ; fecundaria,  deinde, 
aërexternus  ambicus,  qui  interdum  adeo  putre- 
faciens  et  humidus-calidus  eft,  ut  fuperftitem 
in  vivis  etiam  corporibiis  balfaminuin  fpiritum 
vincat,  nitt  confortando  augeatur;  ex  quo  coi~ 
ligi  poteft,  præfervantia  a putredine  fubtilia  ig- 
nea  oleofa  effe  debere.5’ — This  celebrated  che- 
mift  concludes,  from  the  fame  principles,  that 

!iga~ 
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ligatures,  copious  bleedings,  or  any  debilitation 
whatever,  determines  putrefadlion.  He  like- 
wife  thinks  that  aftringents  oppofe  putrefadlion 
only  by  condenfing  the  texture  of  the  animal 
parts;  for  he  confiders  rarefadlion  or  relaxation 
as  the  firft  effedt  of  putrefadlion.  He  thinks 
that  fpirituous  liquors  adl  as  antiputrefcent 
merely  by  animating  and  ftimulating  the  vis 
vitæ.  He  affirms  that  the  ufe  of  falted  meats, 
which  heat  much,  affifted  by  the  moifture  very 
common  in  fhips  and  fea-ports,  produces  the 
fcurvy  ; and  he  obferves,  with  reafon,  that  the 
tendency  and  effedt  of  putrefadlion  are  dia- 
metrically oppofite  to  thofe  of  generation: 

€C  nam  ficut  in  generatione  partes  coagulantur 
et  in  corpus  formantur,  ita  in  putrefadlione 
partes  refolvuntur  etquafi  informes  hunt.” 

As  the  phenomena  of  putrefadlion  vary  ac- 
cording to  the  nature  of  the  fubflances  them- 
felves,and  the  circum fiances  which  accompany 
this  operation,  it  follows  that  it  rnuft  be  very 
difficult  to  deferibe  all  the  phenomena  which  it 
exhibits.  We  ffiall  therefore  endeavour  to  trace 
only  thofe  which  appear  to  be  the  molt  confiant. 

Every  animal  fubftance  expofed  to  the  air  at 
a temperature  above  ten  degrees  of  Reaumur, 
and  moiftened  with  its  own  ferous  humour,  pu- 
trefies ; . 
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trefies;  and  the  progrefs  of  this  alteration  ap- 
pears in  the  following  order. 

The  colour  fird  becomes  pale;  its  confidence 
diminifhes  ; its  texture  becomes  relaxed;  the 
peculiar  fmell  of  frefh  meat  difappears,  and  is 
fuccceded  by  a faint  and  difagreeable  fmell. 
The  colour  itfelf  at  this  time  inclines  to  blue; 
as  we  fee  in  game  which  begins  to  turn,  in 
vrounds  which  fall  into  fuppuration,  in  the  va- 
rious parts  threatened  with  gangrene,  and  even 
in  that  putrefaction  of  the  curd  which  forms 
cheefe.  Molt  of  our  food  fufFers  the  fird  de- 
gree of  putrefaction  before  we  ufe  it. 

After  this  period  the  animal  parts  become 

more  and  more  foftened,  the  fmell  becomes 

— « 

fetid,  and  the  colour  of  an  obfcure  brown  ; the 
fibrous  part  eafily  breaks  ; the  texture  becomes 
dry,  if  the  putrefaction  be  carried  on  in  the 
open  air;  but  the  furface  becomes  covered 
with  fmall  drops  of  fluid,  if  the  decompofition 
be  made  in  vefiels  which  oppofe  its  evaporation. 

To  this  period  fucceeds  that  which  mofi  mi- 
nutely characterizes  animal  putrefaction.  The 
putrid  and  naufeous  fmell  which  was  mani- 
feded  in  the  fécond  degree,  becomes  mixed  with 
a fmell  of  a more  penetrating  kind,  arifing 
from  the  difengagement  of  ammoniacal  gas; 
the  mats  becomes  dill  lefs  and  lefs  confident.  v 
Vol.  III.  D d The 
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The  la  ft'  degree  of  decompofition  has  its  pe- 
culiar characters.  The  fmell  becomes  faint, 
naufeous,  and  exceedingly  active.  This,  more 
efpecially,  is  contagious,  and  tranfmfts  the  feeds 
of  infection  to  a great  diftance:  it  is  a true  fer- 
ment, which  depodts  itfelf  upon  certain  bo- 
dies, to  appear  again  at  long  intervals.  Van 
Swieten  reports,  that  the  plague  having  ap- 
peared at  Vienna  in  1677,  and  having  again 
appeared  in  1713,  the  houfes  which  had  been 
infeCted  at  its  firft  appearance  were  likewife  in- 
fected at  the  fécond.  Van  Helmont  aderts 
that  a woman  contracted  an  anthrax  at  the  ex- 
tremity of  her  fingers,  in  confequence  of 
having  touched  papers  impregnated  with  pef- 
rilential  virus.  Alexander  BenediCtus  has  writ- 
ten that  pillows  re-produced  the  contagion 
feven  years  after  having  been  infeCted  ; that 
cords  had  remained  infected  for  thirty  years, 
and  likewife  communicated  it,  according  to 
Foreftus.  The  plague  at  Medina  was  for  a 
long  time  concentrated  in  the  warehoufes  where 
merchandize  was  inclofed  with  the  fufpeCted 
bales.  Mead  has  tranfmitted  the  mod:  alarm- 
ing faCts  concerning  the  durable  impredion  of 
contagion. 

When  the  putrefying  fubftance  is  in  its  laft 
ftage,  the  fibrous  texture  is  fcarcely  difcernible, 

and 
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and  has  no  longer  any  appearance  but  that  ol  a 
Soft,  disorganized,  and  putrid  mafs.  Bubbles 
are  Seen  to  efcape  from  the  Surface  of  this  mat- 
ter; and  the  whole  ends  by  its  drying,  and  be- 
coming reduced  to  an  earthy  matter,  which  is 
friable  when  taken  between  the  fingers. 

We  do  not  Speak  of  the  production  of  worms  ; 
becaufe  it  appears  to  be  proved  that  they  owe 

their  origin  only  to  the  flies  which  endeavour 

* 

to  dépolit  their  eggs  upon  Such  bodies  as  are 
belt  Suited  to  Support  the  young  they  contain. 
If  flefli  meat  be  well  walked,  and  left  to  pu- 
trefy under  a Sieve,  it  will  pafs  through  all  the 
degrees  of  putrefaction  without  the  appearance 
of  worms.  It  has  been  obferved  that  worms 
are  of  a different  Species,  according  to  the  na- 
ture of  the  difeafe,  and  the  kind  of  animal  which 
putrefies.  The  exhalation  which  arifes  from 
bodies,  in  thefe  different  cafes,  attrafts  different 
fpecies  of  infeCts  according  to  its  nature.  The 
opinion  of  thofe  who  believe  in  Spontaneous 
generation,  appears  to  me  to  be  contrary  to  the 
experience  and  wifdom  of  nature,  which  can- 
not have  committed  the  re-produclion  and 
number  of  the  fpecies  to  chance.  The  pro- 
grefs  of  nature  is  the  Same  for  all  the  claffes  of 
individuals;  and  lince  it  is  proved  that  all 
the  known  fpecies  are  re-produced  in  one  and 
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the  fame  manner,  how  can  we  fuppofe  that  na- 
ture departs  from  her  plain  and  general  laws 
for  the  fmall  number  of  individuals  whofe  ge- 
neration is  lefs  known  to  us  ? 

Becher  had  the  courage  to  make  obfervations, 
during  the  courfe  of  a year,  upon  the  decompo- 
fition  of  a carcafe  in  the  open  air;  and  to  ob- 
ferve  all  the  phenomena.  The  firfl;  vapour 
which  rifes,  fays  he,  is  fubtile  and  naufeous; 
fome  days  after,  it  has  a certain  four  and  pene- 
trating fmell.  After  the  firft  weeks,  the  fkin 
becomes  covered  with  a down,  and  appears 
yellowifh;  greenifh  fpots  are  formed  in  va- 
rious places,  which  afterwards  become  livid 
and  black;  a thick  moffy  or  mouldy  fubflance 
then  covers  the  greatefi:  part  of  the  bodyj  the 
fpots  open,  and  emit  a fanies. 

Carcafes  buried  in  the  earth  prefent  very 
different  phenomena;  the  decompoütion  in  a 
burying-ground  is  at  leafi  four  times  as  flow. 
It  is  not  perfedly  ended,  according  to  Mr. 
Petit,  till  three  years  after  the  body  has  been 
interred,  at  the  depth  of  four  feet;  and  it  is 
flower  in  proportion  as  the  body  is  buried  at  a 
greater  depth.  Thefe  fads  agree  with  the  prin- 
ciples which  wTe  have  already  effablifhed  for 
bodies  buried  in  the  earth,  and  fubjeded  »o 
Jaw?s  of  decompofition  very  different  from  thofe 

which 
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which  take  place  in  bodies  expofed  to  the  open 
air.  Jn  this  cafe  the  decompofition  is  favoured 
by  the  waters  which  filter  through  the  earth, 
and  diffolve  and  carry  with  them  the  animal 
juices.  It  is  alfo  favoured  by  the  earth,  which 
abforbs  the  juices  with  more  or  lefs  facility. 
Meffrs.  Lemery,  Geoffroy,  and  Hunaud  have 
proved  that  argillaceous  earths  exert  a very  flow 
adion  upon  bodies;  but  when  the  earths  are 
porous  and  light,  the  bodies  then  dry  very 
fpeedily.  The  feveral  principles  of  bodies  ab- 
forbed  by  the  earth,  or  carried  by  the  vapours, 
are  difperfed  through  a great  fpace,  imbibed  by 
the  roots  of  vegetables,  and  gradually  decom- 
pofed.  This  is  what  paffes  in  burying-grounds 
in  the  open  air  ; but  it  is  very  far  from  being 
applicable  to  the  fepulchres  which  are  made  in 
churches  and  covered  places.  Here  is  neither 
water  nor  vegetation;  and  confequently  no 
caufe  which  can  carry  away, diffolve,  or  change 
the  nature  of  the  animal  fluids  : and  I cannot 
but  applaud  the  wifdom  of  government,  which 
has  prohibited  the  burying  in  churches;  a 
practice  which  was  once  a fubjed  of  horror 
and  infedion. 

The  accidents  which  have  happened  at  the 
opening  of  graves  and  vaults  are  but  too  nu- 
merous, to  render  any  apology  neceffary  for 


our 
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our  fpeaking  a few  words  refpe&ing  the  me- 
thod of  preventing  them. 

The  decompofition  of  a body  in  the  bowels 
of  the  earth  can  never  be  dangerous,  provided 
it  be  buried  at  a fufficient  depth,  and  that  the 
grave  be  not  opened  before  its  entire  and  com- 
plete decompofition.  The  depth  of  the  grave 

ought  to  be  fuch  that  the  external  air  cannot 
penetrate  it;  that  the  juices  with  which  the 
earth  is  impregnated  may  be  conveyed  to  its 
furface;  and  that  the  exhalations,  vapours,  or 
gaf es,  which  are  developed  or  formed  by  de- 
compofition, fhould  not  be  capable  of  forcing 
the  earthy  covering  which  detains  them.  The 
nature  of  the  earth  in  which  the  grave  is  dug, 
influences  all  its  effects.  If  the  flratum  wrhich 
covers  the  body  be  argillaceous,  the  depth  of 
the  grave  may  be  lefs,  as  this  earth  difficultly 
affords  a paffage  to  gas  and  vapour;  but  in  ge- 
neral it  is  admitted  to  be  neceffary  that  bodies 
fhould  be  buried  at  the  depth  of  five  feet,  to 
prevent  all  thefe  unhappy  accidents.  It  is  like- 
wife  neceffary  to  attend  to  the  circumifance, 
that  a grave  ought  not  to  be  opened  before  the 
complete  decompofition  of  the  body.  This 
decompofition,  according  to  Mr.  Petit,  is  not 
perfect  until  the  expiration  of  three  years,  in 
graves  of  four  feet  depth  ; or  four  years  when 

they 
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they  are  fix  feet  deep.  This  term  affords  many 
varieties,  according  to  the  nature  of  the  earth, 
and  the  conftitution  of  the  fubjedts  buried  in  it  ; 
but  we  may  confider  it  as  a medium.  The 
pernicious  cuflom  which  allows  a Angle  grave 
to  families  more  or  lefs  numerous  ought  there- 
fore to  be  fupprelfed  ; for  in  this  cafe  the  fame 
grave  may  be  opened  before  the  time  pre- 
fcribed.  Thefe  are  abufes  which  ought  to  oc- 
cupy the  attention  of  government  ; and  it  is 
time  that  the  vanity  of  individuals  fhould  be 
facrificed  to  the  public  fafety.  It  is  likewdfe 
neceffary  to  prohibit  burying  in  vaults,  and 
even  in  coffins.  In  the  firft  cafe,  the  prin- 
ciples of  the  bodies  are  fpread  into  the  air,  and 
infedl  it  ; in  the  fécond,  their  decompofition  is 
flower  and  lefs  perfedt. 

If  thefe  precautions  be  negledled  ; if  the  dead 
bodies  be  heaped  together  in  too  confined  a 
fpace;  if  the  earth  be  not  proper  to  abforb  the 
juices,  and  decompofe  them  ; if  the  grave  be 
opened  before  the  entire  decompofition  of  the 
body — unhappy  accidents  will,  no  doubt,  be 
produced  ; and  thefe  accidents  are  but  too 
common  in  great  towns  where  every  wife  pre- 
caution is  negledled.  An  inftance  of  this  hap- 
pened when  the  ground  of  the  church  of  St. 
Benoit  at  Paris  was  dug  up  a few  years  ago  ; 

a nau- 
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a naufeous  vapour  was  emitted,  and  feveral  of 
the  neighbours  were  affeded  by  it.  The  earth 
which  was  taken  out  of  this  grave  was  unc- 
tuous, vifcid,  and  emitted  an  infectious  fmell. 

Meffrs.  Maret  and  Navier  have  left  us  feveral 
fimilar  obfervations. 
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N.  B.  The  Roman  Letters  denote  the  Volume>  and  the 
Arabic  Figures  the  Page.  W here  there  is  no  Roman 
Letter  the  firft  Volume  is  to  be  underftood. 


Acids,  ,84  . 

Acid,  acetous,  III.  270 
Acid  of  Amber,  III.  219 

• Animal,  III.  j 8S 

of  Benzoin,  III.  79 

of  Borax,  263 

of  Camphor,  UI.  67 

Carbonic,  193 

Citric,  III.  128 

• of  Fat,  III.  31 1 

Fluoric,  43 

La6tic,  III.  293 

Malic,  III.  130 

of  Molybdena,  II.  486 

Muriatic,  237 

— » Oxigenated, 

'Nitric,  217 

Nitro-muriatie,  260 

Oxalic,  III.  113 

of  Phofphorus,  III,  356 

P ruffian,  N.  374 

• Pyro-ligneous,  III.  127 

Pyro-mncilaginous,  III.  225 

of  Sugar  of  Milk,  III.  296 

« Sulphuric,  205 

of  Tartar,  III.  267 

of  Tungften,  II.  470 

Affinity,  22,  et  feq. 

Agate,  II.  126 
Aggregation,  23 
Air  atmoipheric,  141 
Air  vital,  113 
Alabafter,  11.  23 
Alchemffis,  II.  453 
Alcohol,  ill.  257 
Alkalis,  170—187  ; III.  137 
Von.  Ill, 


Alkaline  Gas,  180 
Aloe  , IU.  86 
Al  im,  1 1.  62 
Alumine,  II.  13 
Aluminous  Salts,  II.  6 
Ama.garn,  II.  324 
Amber,  ill.  217 
Amianihus,  II.  84 
Ammoniac,  178.  Sal,  256 
Animal  Subftanees,  III.  279 
Antimony,  II,  249 
Apparatus  Pneumatic,  iOo 
A<ji  a regia,  262 
Arbor  Dianx,  II.  434 
Archil,  111.  153 
Aroma,  III.  189 
Arfenic,  II.  120 
Afbeflos,  11.  82 
Afphaltes,  III.  1 16 
Afla  Fœtida,  III.  85 
Attraction,  22,  et  fc4. 

Aurum  Mulivum,  II-  324 
A2ure,  II.  236 

B 

Balances,  21 
Balloon  Air,  109 
Ballams,  III.  70 — 77 
Bark  of  Vegetables,  III.  \z 
Barytes,  II.  10 
Ba  ailes,  II.  138 
Ben.  oin.  III.  77 
Beryl,  II.  iu 
Bile,  III.  3 1 5 
Bilrnuth,  II.  243 
Bleaching,  253 
Blende,  11.  272 
E e 


Bloolj 
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Blood,  132;  III.  302 
Borate  of  Ammoniac,  273 
*•——  of  Potalh,  267 

of  Soda,  268 

Borax  and  its  Acid,  263,  et  fcq. 
Brandy,  III.  251 
Brewing,  III.  248 
Bronze,  II.  40 1 
Butter,  III,  301 

C 

Cacholong,  II.  129 
Calcedony,  II.  128 
'Caloric,  '64  , 

Camphor,  1 1.  64 
Cantharides,  1 1 1 ,38  f 
Caoutchouc,  III.  >87 
Carbone,  95 

Carbonate  of  Ammoniac,  203. 

of  Potafh,  20  r 

~ of  Soda*  202 

0f  Lime,  II.  16 

Carnelian,  II.  130 
CaiTava,  III.  98 
Caftoreum,  Til.  371 
Cat’s  Eye,  II.  128 
Charcoal,  95;  III.  198 
Cheefe,  III.  299 
Chcmiftry,  1 
Chryifelite,  II.  1 1 r 
Chryfoprafe,  1 1.  144 
Cinnabar,  II.  422 
Clay,  14 
Cobalt,  II.  233 
Copper,  II.  383 
Cream,  III.  301 
Crucibles,  13 
Cryftal,  II.  nb 
Cryftalluation,  33^  et  feq:,  • 

• 1*.  .L  3 rEUl+J  i 

D 

Diamond,  II.  170 
Dneftion,  111.  285 
* Diltilling,  i i r 

Dyeing,  Arts  of,  III.  14° 

EiC*  * 

Eagle  Stone,  II.  540 
Earth,  II.  1 

Earth,  Calcareous,  II.  9 

Ponderous,  II.  jo 

— — Magncfian,  II.  12 

Aluminous,  II.  13 

Siliceous,  11.  13* 

Egg,  III»  30».  3 


Elaftic  Gum,  III.  87 
Elements,  60 
Emerald,  II.  in 
Ether,  III.  258 
Ethiops  Martial,  II.  362 
E\aporaticn,  7. 

F 

Fat,  III.  309 

Fayence,  II.  90 

Fecula,  III.  56 

Feld  Spar,  II.  146 

Fermentation,  III.  239,  268.  179- 

Fire,  62,  et  leq. 

Flefh.,  1 1 1. 3 22 
Flints,  II;  Ï24 
Fluate  of  Lime,  II.  42 
Fluor  Spar,  II.  42 
Fulminating  Silver,  II.  436 

— * Gold,  II.  450 

Furnaces,  3,  et  Ibq, 

Fulible  Soar,  II . 4a 

.. 

G 

Galena,  II.  294 
Garnets,  II.  ioS 
Gaies,  97 

Gaftric  Juice,  III.  287 
Geology,  II.  177 
Girafol,  II.  128 
Glafs,  II.  139 

Gluten,  Vegetable,  III.  10J 
Glue,  III.  326 
. Gold,  II.  439 
Gums,  FI I.  38 
Gum  Guttæ,  III.  83 
Gunpo^vcler,  234 
Gypfum,  II.  36 

H 

Heat,  64,  et  feq. 

Hematites,  11.  74 
I leparic  Stone,  II . 75 
Honey,  III.  163  • 

Horn  Stone,  II.  97 
Hyacinth,  II,  109 
Hydrogenous  Cosy  to? 

Hydrophanes,  II.  13^ 

î ■!  ■ ’ 

Jal'p;r,  II.  13 1 
Jelly,  III.  323 
Jet,  III.  233 
ludigo,  III.  147 

, Iron» 


. A 


Iron,  II.  326 
Iiinglal's,  III.  327 
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* K. 

Kaolin,  94 
Keimes,  III.  386 

L 

Labdanum,  III.  75 
Laboratory,  2 
Lac,  III.  387 
Lapis  Lazuli,  II.  144 
Lapis  Infernaiis,  II.  433 
Lava,  II.  137 
I.ead,  II.  293 
Eight,  83  ; III.  33 
Lime,  II.  9.  30 
Liquorice,  III.  203 
Lithology,  II.  1.  et  feq. 
Luna  Cornea,  II.  433 
Lutes,  15. 


M 

Magnefia,  II.  12 
Magtiefian  Salts,  II.  53 
Magnet,  II.  332 
Manganefe,  II.  280 
Manna,  III.  177 
Marble,  II.  22 
Maftic.  III.  74 
Mecca,  Balfam  of,  III.  70 
Mercury,  II.  404 
Murcurius  Dulcis,  II.  421 
Metals,  II.  197 
Mica,  II.  95 
Milk,  III.  289 
Mines,  II.  2q  1 
Moiybdena,  II.  481 
Mongoltier,  109 
Mortar,  11.  33 
Mountain  Cork,  II.  82,  83 
Mucilage,  III,  36 
Muriate  of  Ammoniac,  25S 
ofPotalh,  249 

•  of  Soda,  250 

•  of  Lime,  II.  48 

Mufk,  III.  373 

T f • v 

N 

Naptha,  III,  1 14 
Nickel,  II.  240 
Nitrate  of  Ammoniac,  ^36 

ot  Pot  Ih,  219 

* — of  Soda,  230 
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Nitrate  of  Lime,  II.  147 
Nitrogene  Gas,  138 
Nitro-muriatic  Acid,  260 
Nitrous  Gas,  223  , 

O 

Oculus  Mundi,  II,  130 
Oils,  III.  41 
Olibanum,  III.  83 
Opal,  II.  127 
Opium,  III.  177 
Orpiment,  II.  225 
Oxigenous  Gas,  1 13  ; III.  183 
Oxides,  193  j 

P 

Perfumes,  III.  193 
Petroleum,  III.  214 
Petrofiiex,  II.  123 
Pewter,  II.  320 

Phofphate  of  Lime,  II.  49  •;  va - 
riors,  III.  341 
Phofphoric  Gas,  III. 

Pholphorus,  III.  330 
Pit-Coal,  III.  209 
Pitch,  1 1 1.  73 
Plafter  Stone,  II.  36 
Platina,  1 1.  438 
Plumbago,  11.  345 
Pollen,  III.  i 60 
Ponderous  Earth,  II.  io 
Porcelain,  II,  92 
Porphyry,  II.  163 
Pottery,  II.  88 
Pot  Stone,  II.  79 
Powder,  Fulminating,  233* 
Precipitate,  30 
PruEian  Blue,  II.  369 
Putreta&icn,  III.  273. 393 
Pyrites,  1 : 1 

Pyrometer  of  Wedgwood,  68 


Q. 

Quartz,  II.  116.  122 

R 

Realgar,  II.  223 
Receivers,  12 
Refms,  III.  69 
Refpiration,  123 
Retorts,  9 
Ruby,  II.  107 

/ Sago, 
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S 

Sago,  III.  09 
Sandarach,  III.  75 
Sal  Ammoniac,  256 
Salt,  Common,  25  l 
Salt  Pctre,  250 
Sapphire,  II.  1 14 
Scammony,  III.  83 
Schorles,  II.  132 
Selenite,  II.  36 
Se  pe.itine,  1 1.  80 
Serum,  III.  305 
Sidevite,  II.  360 
Silex,  II.  15 
Silver,  II.  423 
Size,  III.  328 
Slate,  II.  99 
Smalt,  II.  237 
SkOap,  III.  53 
Soap  Stone,  II.  79 
Soil,  III.  28 
Solution,  42 
Soup,  III.  324 
Spar,  Ponderous,  II.  51 
Spermaceti,  III.  377 
Starch,  III.  loi 
Steatites,  II.  79 
Steel,  II.  357 

Stone,  II.  1 ; of  the  Bladder,  III. 
345 

Sublimate  Cprrouve,II.  417 
Sublimation,  9 
Sugar,  IIS.  108 
Sulphate  of  Ammoniac,  215 

of  Potaih,  212 

-ï of  Soda,  213 

. of  Lime,  II.  36 

Sulphur,  88.  205 
Swine  Stone,  II.  73 

T 

Talc,  II.  77 


F I 


D Ê.  X. 

Tartar,  III.  264 
Tin,  II.  3 1 r 

Tinn'hig  of  Copper,  II.  40 1 
Topaz,  II.  1 09 
Tourmalin,  II.  134 
Trapp,  II.  143 
Trompe,  II.  213 
Tungtlen,  II.  468 
Turnfo.e,  189 

U 

Ultramarine,  II.  143 

Urine,  III.  334 

♦ 

V 

Varnifh,  III.  91 
Vegetables,  III.  1 
Vermilion,  II.  422 
VeiTels,  Chemical,  4,  et  feq. 
"Vinegar,  III.  269 
Violets,  Syrup  of,  185 
Vital  Air,  113 
Volcanic  Products,  II.  137 
Volcanos,  III.  221 

L-  * 

W 

Water,  its  Composition,.  145.  159 
III.  22 

Waters,  Mineral,  274 
Wax,  III.  163.  166 
Wolfram,  II.  475 
Wood,  III.  15 
Weuife,  his  Apparatus,  17 

Z. 

Zaffie,  II.  236 
Zeolite,  II.  104 
Zinc,  II.  270. 
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R.  Noble,  Printer, 
Old  Bailey. 
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